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FROM SKETCH 
TO STRUCTURE 


Voi-Shan High-Performance 
Bolts are the logical choice 
Offered in a variety of 
strength levels, up to 
and including 260 KSI 
minimum tensile 
strength, some 
boits may be used 
in the structure 
to 900° F with- 
out loss of 
stability or 
corrosion 
integrity. 






























The most 
advanced 
manufacturing 

techniques, 
including cold 
working of the 
threads and head 
to-shank fillet radii, 
provide resistance to 
fatigue failure hereto 
fore unknown. From the tei 
selection of raw material Pte 
to the final inspection of the 
finished bolt, the rigorous quality 
control standards insure a true ogee es 
High-Performance Voi-Shan Bolt P ig 4 
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a division of Voi-Shan Industries, inc. 


8463 Higuera Street, Culver City, Calif. 


master nuts. 








— 


- 


wa 











Tame any terrain with this Goodyear team. Famous 
Terra-Tires and Rolli-Tankers pair up to give any weapon 
system the “rollpower” it needs for fast, go-anywhere 


mobility. 

Terrain that stops tanks and other vehicles in their tracks 
—sand, snow, deep mud—or even rough and rocky grades 
can’t halt the Terra-Tire. Secret is its broad, flat “foot- 
print” that rolls easily over soft, unstable surfaces without 
digging in. These superstrong Terra-Tires carry heavy pay 
loads into areas barred to other vehicles — yet their ride is 
so gentle that fragile equipment is cushioned from shock. 


GOOD, 


| 


Working partner of the Terra-Tire is the unique Rolli- 
Tanker that carries up to 500 gallons of fuel or liquid 
goes virtually anywhere — floats in water 
be parachute-dropped. Low rolling resist- 
le drag, so towing vehicles can carry major 


supplies. It, t 
when filled 
ance imposes 
loads as wel 
s new concept of “rollpower”—the proved 
weapon system true mobility and reduced 
vulnerabil write on company letterhead to The 
Goodyear Tire & Rubber Company, Aviation Products 
Division, Dept. N-1715, Akron 16, Ohio. 


For details « 
way to give 


ry YEAR 


Terra-Tire, Rolli-Tanker—T. M.'s The Goodyear Tire & Rubber ron, Ohio 
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This is the first spaee that must be conquered 


Two thousand years ago Lucan wrote about a trip to the moon. Today, the two 


thousand years of dreaming he inspired are close to fulfillment. 


Experience in building things from dreams has always been part of Ex-Cell-O. Pre- 


cision in design, precision in manufacture for forty years has been the Ex-Cell-O 
tradition. Now as we near the conquest of space, even more important becomes 
speed of translation from dream to reality. And for this Ex-Cell-O’s history and 


facilities are yours for the asking. 


EX: CHL O 


MAM AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND CORPORATIO 


ASSEMBLIES BY EX-CELL-O AND ITS SUBSIDIARIES: BRYANT CHUCKING 
GRINDER CO., CADILLAC GAGE CO., MICHIGAN TOOL CO DETROIT 322, MICHIGA 








AVIATION CALENDAR 


Feb, 25-26—Seventh Scintillation Counter 
Symposium, Hotel Shoreham, Washing- 
ton, D. C. Sponsors: American Institute 
of Electrical Engineers; Atomic Energy 
Commission; Institute of Radio Engi- 
neers; National Bureau of Standards 

Mar. 7-8—Fifth Annual Business Aircraft 
Safety Seminar, Dearborn Inn, Dearborn. 
Sponsor; Flight Safety Foundation 

Mar. 9-10—Symposium on ‘Processing Ma 
terials for Re-Entry Structures,” Miami 
Hotel, Dayton, Ohio. Sponsor: Midwest 
Chapter, Society of Aircraft Material & 
Process i nginec;rs 

Mar, 9-11—Conference on the Mechanical 
Properties of Engineering Ceramics, 
North Carolina State College, Raleigh, 
N. C. Sponsom: North Carolina State 
College School of Engineering; Office of 
Ordnance Research, U. S Army 

Mar. 10-11—Nativonal Flight Propulsion 
Meeting (classified Secret), Institute of 
the Acronautical Sciences, Cleveland 

Mar. 14-15—Symposium on Load-Carrying 
Capacity of Bearings, American Society 


of Mechanical Engineers’ Lubrication Di 
vision, Engineering Socicties Building Au 
ditorium, New York, N. Y ' an 


Mar. 15—Defense Planning Seminar, Fle 
tronic Industries Assn Statler-Hilton ’ 
Hotel, Washington, D. ¢ We ven t worked on 
Mar. 17-18—Synchro Design and Testing % . ;¥ 
Symposium, Department of Commerc 
Auditorium, Washington, D. C. Sponsor 
Department of the Navy, Bureau of j 
Naval Weapons cecropia moth’s antennas are de- 
Mar. 21-24—Institute of Radio Engineers’ . A signed to perform a very unusual function. 


International Convention, Waldorf As ’ tapes 
toria and Coliseum, New York, N. Y ‘ Semia cecropic, one of Mode: rcraft and missiles also have 
vee ae os é ‘ . the lorgest American + ae 
Mar. 23-25—Symposium on Optical Spectro sii, te eile siatianees unique requirements demanding specialized 
metrn \icas irement of High Tempe ta ore covered with organs know c . and capability. 
tures, University of Chicago, Chicago of smell and enable the . 
mole to locote his mote 


7 ‘yy oe en of ae A yg eye efi applying its special capabilities, 
( ct Aboratores; Jarre ’ ree om ‘ 
pec CIicnce ” ones $ os three es Dorne & M irgolin has never failed to pro- 


Co.; National Science Foundation j ars 
(Continued on page 6) vide pi tical solutions to its clients RF SyS- 
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Two tin cans, a lengthy piece of taut string and two kids... many wondrous 
“bits” of information have been communicated by this process. As a matter of 
fact, the signals were oftentimes so conditioned that no adult decommutator 
existed that could decode them. Through experience such as this (plus quite a 
bit of an exorbitantly more technical nature), Canoga has developed a number of 
telemetry components...from the ground up (or vice versa, as the case may be). 


From transmitter, amplifier and airborne antenna to ground telemetry, tracking 


antenna and receiver...ali at 2200 mc... Canoga ties both ends together. 


a 


CANOGA 


RPORATION vA NIA * FORT WALTON BEACH, FLORIDA 


AVIATION CALENDAR 


(Continued from page 5) 

Mar. 23-25—Ground Support Equipment 
Conference, American Rocket Society 
Statler-Hilton Hotel, Detroit, Mich 

Mar. 24-25—First Annual Symposium on 
Human Factors in Electronics, New York, 
N. Y. Sponsor: Institute of Radio En- 
gincers’ Professional Group on Human 
Factors in Electronics 

Apr. 4-8—Fourth Colloquium, Combustion 
ind Propulsion Panel Advisory Group 
for Acronautical Research and Devel- 
opment, NATO, Milan, Italy. Subject 
High Mach Number Air-Breathing En 
gines 

Apr. 5-8—1960 National Acronautic Meet- 
ing and Missiles and Aircraft Engineer 
ing Display, Society of Automotive Eng)- 
neers, Commodore Hotel, New York 

Apr. 6-8—Structural Design of Space Vehi- 
cles Conference, Biltmore Hotel, Santa 
Barbara, Calif. Sponsor: American Rocket 
Society's Structures and Materials Com- 
mittee 

Apr. 6-8-1960 National Mecting “Hyper 
Environments—Space Frontier,” Institute 
of Environmental Sciences, Biltmore Ho- 
tel, Los Angeles, Calif 

Apr. 11-13—Electrical Engineering in Space 
Technology, Hotel Baker, Dallas, Tex 
Sponsor: American Institute of Ele 





trical Engineers 

Apr. 12-13—14th Annual Spring Technical 

Conference, Institute of Radio Engineers 
conjunction with the American Rocket 
Society, Hotel Alms, Cincinnati, Ohio 

Apr. 19-21—International Symposium on Ac 
tive Networks and Feedback Systems 
New York, N. Y Sponsors Polvtechni 
Institute of Brooklyn; Department of De 
fense Research Agencies; Institute of Ra 
dio Engineers. 

Apr. 20-22 — National Symposium on 
Manned Space Stations, Institute of the 
Acronautieal Sciences, Ambassador Hotel, 
Los Angeles, Calif. Cosponsors: NASA; 
the Rand Corp 

Apr. 21—Annual Eastern Regional Mecting, 
Institute of Navigation, Key Bridge Mar 
riott Motor Hotel, Washington, D. C 

Apr. 21-22—Southwest Metals & Minerals 
Conference “Metals and Materials for the 
Space Age,” American Institute of Min 
ing, Metallurgical and Petroleum Engi 
neers, Ambassador Hotel, Los Angeles 

Apr. 27-28—National Meeting on Space Age 
Materials, Cincinnati Chapter of the 
American Society for Metals, Sheraton 
Gibson Hotel, Cincinnati, Ohio 

May 2-4—National Aeronautical Electron- 
ics Conference, Biltmore and Miami- 
Pick Hotels, Dayton, Ohio. Sponsor 
Institute of Radio Engineers 

May 2-5—Sixth National Flight Test Sym 
posium, Instrument Socicty of America, 
San Diego, Calif 

May 9-11—1960 Symposium of the Insti 
tute of Radio Engineers’ Professional 
Group on Microwave Theory and Tech 
niques, Hotel del Coronado, San Diego 

May 11-14—16th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C 

Aug. 15-20—l]th Annual Congress, Inter 
national Astronautical Federation, Royal 
Institute of Technology, Stockholm, 
Sweden. 
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Holding tolerances to millionths of an inch is a production skill which enables Moog 


to be the leading supplier of electrohydra servovalves. This precision production 


know-how has developed at Moog concurre with the creation of basic electrohy- 


draulic control components. Production to d of over 100,000 servovalves is vivid 


proof of a production capability which can support your quantity servovalve requirements. 


Sr CCROCENTONS INC, paonen aineort, Gabe AUNORA, Me ¥: 


AULIC SERVO COMPONENTS 


LEADING INNOVATOR AND PRODUCER OF 





Rohr invites inquiries from men who can contribute to 


the company’s leadership in the aerospace industry. 


WORLD’S LARGEST PRODUCER 
OF COMPONENTS FOR FLIGHT 


E, CALIFORNIA 


ROHR 
THRUST 
REVERSER 


for the nimble new 

Lockheed JetStar is another 
example of creative engineering 
and production in action. 


To realize the maximum versatility 
built into this high-performance 
transport, it must utilize moderate - 
sized airports. Rohr’s answer to the 
problem was this unique unit 
developing nearly fifty percent 
reverse thrust for short landing 
runs. Working on a tight time 
schedule, Rohr produced a pro- 
totype which passed rigid tests with 
flying colors. The JetStar thrust 
reverser combines light weight, 
economy, simplicity and easy 
maintenance. Important, too: it can 
be adapted to the thrust reversal 
problems of many jet airplanes. Such 
creative engineering and production 
talent has been at work for years 

for Lockheed — and such other 
companies as Boeing, Convair, 
Douglas, McDonnell and 

North American. 








Metrisite...is the only device available today 
that provides a near-perfect combination of 
ideal transducer characteristics. The unusual properties 
of this remarkable new motion-sensing development are: 
extreme resolution... easily measures one 


ten-millionth of an inch; minute operating force...absolute 


minimum bearing friction; negligible reactive force...a frac- 


tion of a milligram; true linearity...a proven accuracy of 1/10%,: 


high electrical output...up to 100 volts without amplifica- 
tion; wide range of shapes and sizes...from sub-miniature 
On up; exceptional ruggedness...can meet military shock 
and vibration tests. Now, many of 


the obstacles that have plagued 





control technology can be elimi- 


nated. Write for Metrisite details. | | ee 


brush INSTRUMENTS 


7™# AND PERKINS (CLEVITE § CLEVELAND 14, Ono 





























ENGINEERED 
COMPONENTS 
for the Electronics 
Industry 


Chemelec Insulators 


Chemelec Sockets Plastic Shopes and Parts 


GARLO 


RELIABILITY AT ITS ULTIMATE 


Garlock electronic components are your 
assurance of reliable performance in 
missile guidance, fire control, radar, 
television . . . electronic systems that 
operate only as well as the smallest 
component within them. Garlock offers 
one of the most complete lines of 
engineered electronic components and 
materials available from a_ single 
source: 

Chemelec* Standoff & Feed-Thru Insula- 
tors are made of Teflon t because of its 
exceptional dielectric properties, chem- 
ical inertness, resistance to extreme 
temperatures 110°F to +500°F). 
The insulators resist severe shock and 
are designed for quick and easy in- 
stallation. They are available in all 
sizes, designs and colors. 

Chemelec Connectors are ‘Teflon-in- 
sulated for outstanding high frequency 
service with plug-in crystal diodes, 
plug-in coils and forms, test probes. 
Once installed, they require no further 
adjustment or hardware. Male and 
female in .040, .050, .064 pin size, 
female also in .080 size. 

Chemelec Miniature Tube Sockets are 
specifically designed for use where 
high or low ambient temperatures or 
frequency stability are problems. Body 
insulating material of Teflon and 
Kel-F**; all metal parts are precision 
made and plated to JAN specifica- 
tions. Available in all sizes, types. 
Plastic Stock Shapes and Intricate Parts, 
inserts, thin sections, threaded parts 
and precision tolerances are available. 
Excellent facilities and experience in 
compression and injection molding, 
extruding, machining of Nylon, Teflon, 
Delrint, Kel-F. 


Garlock facilities and personnel are also 
at your disposal for design and de- 


velopment of new electronic products. 


complete engineering staff keeps 
abreast of new developments in elec- 
tronics, reviewing latest technique 
and materials thoroughly before intro- 
ducing them into component products. 
Find out more about what Garlock 
offers. Contact the Garlock Electronic 
Products representative near you. Call 
him, or write for Catalog AD-169, 
Garlock Electronic Products, The 
Garlock Packing Company, Camden 
1, New Jersey. *Registered Trademortk 


**Trademark, Minnesota Mining & Manufacturing 
fOuPont Trademork 
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Bendix electrically excited shock tube 
can be photographed by illumination 
from hot goses. 


PLASMA PRODUCTION 
... for magnetohydrodynamic investigations 


tric and magnetic fields through the 

ck tube, Bendix engineers can measure 

radio transmission through the ionized 

hypersonic vehicles. They can also 

investigate the acceleration of conducting gases for space 

atmosphere propulsion, the feasibility of direct conversion of 
thermal energy to electrical energy. 


Hypersonic flight can generate ionized shock layers with By pass 


free electron densities as great as 10" particles per cc plasma in t 

Temperature near the stagnation point can be as high as the attenuat 
7000°C, This is the self-generated environment of a layer surrou 
missile or aircraft traveling at Mach 20 in the upper 


To create these conditions in the laboratory for 
magnetohydrodynamic and electromagnetic propagation Plasma | iction is one of the projects being carried 
investigations requires a hypersonic wind tunnel. The out at Bendix Systems Division to solve the technical 
Bendix electrically excited shock tube is such a research problems w! ire the keys to the systems of the future. 
tool. Discharge of a capacitor bank into a conical region Other inve ms include satellite communications 
at one end of the tube instantly creates a shock wave systems, navigat satellites, advanced infrared recon- 
which is driven down the length of the tunnel past the the EAGLE Air-to-Air Missile System. 
test body. Flow velocities up to 75,000 fps and tem- ted from better engineers also looking 


peratures of 20,000°C can be generated. 


naissance, 
Inquiries are 
to the future 


Bendix Systems Division )Ry-4% 


ANN ARBOR, MICHIGAN 





new 


THOMAS A. 


oil pressure 
indicating system 
withstands vibration 
to 2000 cps at 20g’'s 


d directly on engine and connected to panel indicator and power source by 3 unshielded copper wires. 





Designed for use on all new jet engines, the new Edison oil pressure indicating system 
consists of two components — a transmitter and panel indicator. Because the Model 318 
transmitter can withstand vibration to 2000 cps, it may be mounted directly on these 
engines without shock mountings. As a result, it offers greater réliability, accuracy 
and speed of response. 

Ordinary transmitters must be mounted off the engine and then connected by hose 
or tubing to engine pressure source. In sub-zero temperatures oil in hose can thicken 
and false or delayed pressure indications may result. 


The new Model 318 transmitter is 50° smaller and 50% lighter (1.0 lb.) than the 
model 218 developed by Edison in 1956. It will meet requirements of new specification 
MIL-T-26638. 
Indicator is hermetically sealed ' } 
— requires less than 0.6 watts to Its simplified electro-mechanical design makes installation and maintenance easy. 
operate. When power is off 3 : ‘ Roe » : 
pointer will move aff-anste below Frictionless transmitter has only one moving part and maintains its accuracy in 
zero. Available in 12” and 2” temperatures to 232 C. 
(shown above) sizes. Two-inch 


size mey be integrally lighted. For additional information write for publication 3049. 


Thomas A. Edison Industries 


INSTRUMENT DIVISION 


49 LAKESIDE AVENUE, WEST ORANGE, N. J: 


AVIATION WEEK, February 15, 1960 





Why Do Some Degreasers ' 
Use Less Irichlorethylene? — 


e 
& ° 


Unnoticed Changes in 2 Metal Cleaning 
Operation Often Affect Solvent Consumption 


We were recently asked by a large user of trichlorethylene for 
a sure procedure for spending the least number of dollars 
for this chemical. 


The procedure necessary to assure the most economical use 
of trichlorethylene is neither myst s nor difficult, 
but it is precise. 


To understand it, it is necessary to accept this fact: 
Depend on DETREX tor 1) When a change occurs in the product, or 


Every Metal Cleaning ‘ 
and Processing Need 2) When a change occurs in manufacturing, or 
@ PERM-A-CLOR NA 3) When a change occurs in 1 ing, or 


(Trichiorethylene) : _ 
@ Solvent Degreasers 4) When a change occurs in the human element, or 


@ Ultrasonic Equipment w . 
ladestriel Washers 5) When a change occurs in the machine — 
Phosphate Coating Compounds P Je w - » quantity of trichlo , » bei 
PAINTBOND Compounds a change will also occur in the qua richlorethylene being 
Aluminum Treating Compounds consumed. It is not unusual for one of these changes to occur 
Alkali and Emulsion Cleaners every month, and many times it will go unnoticed. The only 
Rust Proofing Materials : 
Extrusion and Drawing Compounds procedure that will get the best result is 
Spray Booth Compounds 1) To ascertain the necessary facts, and 


2) Have expert appraisal of those facts. 


A program can be set up to cover both. We have been doing 
it for 27 years. We would be very happy to institute 


such a program for you 


Write for Or. W.L. McCracken's 


informative article, “Solvent 4 
egreasng a Valuable 
industriel Procen EMICAL INDUSTRIES, INC. 
Ut Box 1, Dept. AW-260 Detroit 32, Michigan 


World’s Latgest Exclusive Producer of Cleaning 





Chemicals and Equipment 


13 
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Two rousing tributes to the performance reliability of CECO products 
are the remarkable records being compiled by the jet airliners 
pictured above in “gallery display”—the Boeing 707 and Douglas DC-8. 


Main fuel pumps for the Pratt & Whitney Aircraft engines powering each 
were engineered and precision-produced by Chandler Evans. 
Significantly, during the first exciting year of 

U.S. commercial jet operation, CECO pumps took part in 

every single service mile flown by either type of aircraft. 


If pictures of missiles and aircraft which are airborne with 


CECO products actually were exhibited in a gallery, the section 
devoted to pump applications would be an impressive one. In addition, P Cc E C O 


space would have to be set aside for future portraits, since right now ... © SYSTEMS 
at Chandler Evans... a number of important pump design and CONTROLS 
development programs are underway. 


CHANDLER EVANS corporation 


West Hartford 1, Connecticut 


Interesting, informative literature on many CECO products ts 
yours for the asking. Please address your request to Dept, 10. 
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Universal Fluid Coupling and Expansion Joint 


FLEXIBILITY-PLUS 


in large high pressure missile and aircraft piping installations 


‘ 
? 
Taelehen 


COMPONENT>= 

@ Qualified for missile 
and aircraft use 

@ No pressure limitation 

@ 1,200,000 life cycles 
without failure 


@ '4 weight of bellows 
@ Suitable for conventional 
and cryogenic fluids 


@ Smooth internal 
passageway 


@ No leakage 


@ Stands up to wide 
temperature extremes 


@ Currently used in 
Atlas ICBM 


- 


* 


An outstanding development 
in airborne system plumbing, Univer- 
sal Fluid Couplings permit axial, 
angular and rotational misalignment 
and withstand greater lateral dis- 
placement thanany bellowscurrently 
available. They have been qualified 
for 5” and 9” lines. . . and are avail- 
able in line sizes from 4” to 24”. 


The Universal Fluid Coupling is 
typical of the advanced design and 
development capability of Reaction 
Motors—pioneer of rocket engines, 
missile components and ground sup- 
port equipment. Capabilities include 
all facets of design, development 
and qualification tests. All phases of 
environmental and flow tests are 
performed with Reaction Motors 
own facilities. Wide experience in 
handling cryogenic, boron fuels, con- 
ventional fluids. Currently in pro- 
duction on huge (11") ICBM cryo- 
genic and conventional valves, 
IRBM regulators, X-15 components 
and valves for classified projects. 


Production deliveries in 6 to 12 weeks! 


Components Department REACTION MOTORS DIVISION 


Ford Road. Denville, New Jersey 





Hydrogen 
Peroxide 
— 
| performance 
"requirements 


BECCO & 


pd 


FOOD MACHINERY 
AND CHEMICAL 
onroes ~ 


FOOD MACHINERY AND 


CHEMICAL CORPORATION 


"7 





Sure, we at Becco know all the advantages of our high-strength 
Hydrogen Peroxide—and so do our customers. But we wanted a 
way to tell a lot more people—so we asked GE if they would give 
you their comments on our H,0;. Here’s what they said: 


“1. Becco has met all our delivery requirements for hydrogen 
peroxide regardless of the size of the order. 


“2. Deliveries have never failed to meet our specifications. 


“3. The hydrogen peroxide delivered has met all performance 
requirements. Our decomposers have never failed due to trace 
elements in the peroxide. Our decomposers have run 67,000 
seconds at a fuel rate in excess of two pounds per second with- 
out malfunction. 


“4. Storage requirements have been exceeded in all cases.” 


A few more facts: Becco H,0; is a stable liquid over a wide 
range of temperatures. Its high density reduces space require- 
ments per unit weight. Its ease of catalytic and thermal de- 
composition makes for simple and reliable systems. 


Write today for our theoretical performance chart and supporting 
data, as well as technical bulletins describing the propellant char- 
acteristics and storability of anhydrous H202. Address: Dept. AW-9. 


BECCO &; BECCO & 


BECCO CHEMICAL DIVISION 
Station B, Buffalo, New York 


FMC CHEMICALS INCLUDE: BECCO Peroxygen Chemicals * WESTVACO 
Phosphates, Barium and Magnesium Chemicals « WESTVACO Alkalis, 
Chlorinated Chemicals and Carbon Bisulfide « NIAGARA Insecticides, 
Fungicides and Industrial Sulphur * OHIO-APEX Plasticizers and 
Chemicals * FAIRFIELD Pesticide Compounds and Organic Chemicals 
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«ygen converter in test loop 


Flow testing of liquid nitrogen 





DAR) 
CAMBRIDGE 


for 
CRYOGENICS 











Pleat end liquid o 


ossembly in dust-free oreo 


Trochlorethylene Vopor Degreasin 


East to West...Facilities you can depend upon 


Keeping pace with dynamic developments in Making a variety of equipment for storing, trans- 
the use of cryogenic fluids, STANDARD STEEL porting and distributing low temperature liquids, 
CORPORATION has the specialized plants and this pioneer organization can be of benefit to your 
equipment that can be entrusted with your most program 

demanding work. Strategic locations across the With plants and facilities in Massachusetts, 
country Illinois and California, STANDARD methods 
These facilities are the finest in America; espe- and management will satisfy your most exacting 
cially designed for one purpose —the producing requirements 

of superior cryogenic products. Contact our nearest plant: 


STANDARD STEEL CORPORATION = <2: 


CAMBRIDGE COMPANY Division Leader Iron Works 
( Division) 
Decatur 88, Illinois 


Cambridge Company 
( Division) 

88 Industrial Park 
Lowell, Massachusettg 








NEW 
/ PINPOINT 
/ NAVIGATION 


we 


ee FOR/AN ARMY ON THE Moy 


E 


>" 


ow America’s Army has a NEW capability. duction for use with the Army AO-1F Mohawk 
/t can move men and equipment swiftly and RL-23D surveillance aircraft, and the Mode/ 
. in and out of restricted areas...fordis- 120B is guiding H-19 and H-34 Helicopters. 
persion or rapid grouping... day or night... Ryan navigators are light, compact, and 
and with PINPOINT PRECISION. trouble-free. With no minimum altitude limita- 
This new capability— swift mobility with _ tion, they are ideally fitted for the Army's low- 
unerring accuracy— was made possible with level’ nap of the earth” operations and vertical 
Ryan’s new navigation systems: the Army's envelopment combat missions. Independent 
first successful se/f-contained navigation sets, of ground facilities, they are practically immune 
both for fixed and rotary wing aircratt. to countermeasures. 

This advanced automatic navigator was The new navigators are outstanding exam- 
designed and developed by Ryan Electronics ples of Ryan Electronics knowledge — indica- 
under Army contract and tested by the Army tive of Ryan's capabilities in space navigation, 

Electronics Proving Ground at Ft. Huachuca. doppler inertial guidance, and other advanced 
Ryan's AN/ APN-129( V) navigator is in pro- electronics fields. 


Ryan's rapid growth in electronics is creating new opportunities for engineers 
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delivered to the carrier last week at San Diego, Calif. Federal Aviation Agency 
certification is expected by May 1. The plane flew from San Diego to Miami, 
Fla., Feb. 10 in 3 hr. 31 min. 54 sec., a speed mark that apparently is a new 
record; the 2,338 mi. flight was timed by a National Aeronautic Assn. observer. 
Average groundspeed was 664 mph., with top groundspeed of 740 mph. 
reached on one leg. Trip was made at 30,000 ft. with 27 persons, excluding 
the crew, aboard. The plane is powered by four General Electric CJ-805 
turbojets. For other details and flight views, see p. 45. 


PICTURE CREDITS 
Cover—Delta Air Lines; 32—USAF 4—Boeing; 35, 152 (top)}—tLockheed; 45—Delta Air Lines; 
46—Vickers-Armstrongs; 47—Pan American; 52—Northrop; 57, 75—U. S$. Army; 61, 62, 63— 
Jet Propulsion Laboratory; 67, 7 Bendix Radio; 77—Sperry Gyroscope; 82—Ampex; 95— 
U. S$. Marine Corps.; 103—Bel! Helicopter; 105—Cessna; 109—Hermann Naegele; 112—Narda 
Hydraulics Corp.; 118—Charles Fletcher, Frank B. Shaw; 120, 121, 122, 123, 125, 127— 
Verto!; 129, 155—General Elect 32—-Convair; 142, 147, 151—Italian Ministry of Defense. 





80,427 copies of this issue printed 





, ‘ . “A n ~ 3 4 ~ 

* Avadépopev Se Kat rail rOv modemixOv pedérarl trav evavriov 
“a 4 ‘ ? . , ‘ >. © e 

rowode. ‘Tv re yap modwv KOWWNV rapéyvopev Kl OUK EOTLY OTE 
rd > 3 , : - 
Evnraoial ancipyouév riva n paOnparol 7 Oeaparol, 0 pn 

‘ °/ 4 Sak . 4 ¢ ° 

Kpudev av riC rv moAepiov Wav wpednbei, muorevoyrel ou 

s@e a ] 


tT n ‘ ‘ x9 @ ws - 9 “a 
raic mapaoKeuail ro mAeov Kal anarac N TO Ob NuwV auTaV 


ef ra epya ebYXO~ 


THUCYDIDES 


* 


“We feel superior to our enemies in the art of 
war for these reasons: We throw open our city to 
all, and we never drive any stranger away to 
prevent him from learning or seeing anything; 
we conceal nothing, even though the knowledge 
of it may aid our foes; for we do not trust to 
preparations and crafty devices so much as to 


our natural courage in the hours of danger?’ 


Present conditions no longer permit a situation quite so ideal as Thucydides’ “open city” 
as a realistic basis for national security. Work in basic research, however, is relatively 
free from the restrictions that are necessary for security in other areas. Basic research 

at the Physical Research Laboratory of Space Technology Laboratories, Inc., is conducted 
in an academic atmosphere which takes full account of the fact that free communication 


is essential to the development of science. 


STL’s Physical Research Laboratory is engaged in frontier research in the physical 
sciences, as applicable to ballistic missile and space vehicle systems, and to space 
technology generally. Analytical and experimental investigations of particular interest 
are fundamental studies in the fields of magnetohydrodynamics, plasma physics and 


low temperature solid state physics, 


Members of STL’s Senior Staff will be attending the For an appointment please call 
annual meeting of the American Physical Society, Mr. T. W. Griesinger at the 
New Yorker Hotel, New York City, January 27-30, 1960. STL suite, Hotel New Yorker, 
They will be available for local interviews for those LOngacre 3-6839 or send 


who are interested in openings now available at STL. resumes and inquiries to: 


SPACE TECHNOLOGY LABORATORIES, INC. 


P.O. BOX 95002, LOS ANGELES 45, CALIFORNIA 





EDITORIAL 





The Defense Debate 


lhe running four-year debate over the effectiveness of 
the United States’ defense program in relation to that 
of the Sovict Union has reached an incandescent glow 
on Capitol Hill that indicates it may be a major issue 
in the fall clections as well as a matter of vital interest 
to American citizens concerned with the survival of our 
country and its democratic institutions. One of the main 
difficulties in assessing the merits of the conflicting view- 
points in this bitter debate is that all contenders are 
basing their cases on a different time period. 

For example, the Administration spokesmen in the 
White House, Senate and Pentagon who are assuring 
Americans that all is well, are talking about our military 
position today. This is, of course, completely irrelevant 
to the principal issue of the defense debate which is: 
Are we making the correct decisions today to ensure that 
our military superiority will continue for the predictable 
future? As Lt. Gen. Bernard Schriever, chief of the Air 
Research and Development Command, testified before 
the Senate, the decisions made in 1960 will irrevocably 
determine our military strength in 1964 just as the fateful 
cconomy decisions of 1958 and 1959 have made inevitable 
the potentially dangerous missile gap of 1961-64. 

There are several strong indications that the Admin 
istration is finding it increasingly difficult to defend its 
military policy in the face of evidence of Soviet capability 
in aircraft, missile and space areas which it tried so hard 
to ignore and denigrate for so long. First, it has been 
forced to yield to critics’ demands in a number of vital 
arcas, although most of these actions are coming about 
a year later than they should to achieve maximum results. 
Chese retreats by the Administration include 
¢ Expansion of the Atlas ICBM program demanded by 
congressional and public critics a year ago when the 
Fiscal 1960 budget was being debated. The Administra- 
tion increase in the Atlas program, however, merely tacks 
on more production at the end of the original schedule 
and does not accelerate the current production rates to 
provide additional capability during the critical years of 
the missile gap. 

Provision of initial, though inadequate, funds to begin 
preparation for an airborne alert for Strategic Air Com- 
mand bombers during the period when they will be 
forced to operate without any certain warning of a Soviet 
missile attack. 

© Increased funding of the Saturn space booster program 
after a year of fumbling and administrative indecision 
over whether this program was vital and over which 
agency should develop the rocket cluster 

© Increased Polaris missile-launching submarine program, 
where congressional pressure has added two-thirds of the 
present program size to the original budget request 

Another major crack in the Administration defense 
policy has come from increasing evidence that the chan 
nels through which defense information flows to the 
White House often deliver incomplete, distorted and 
inadequate facts to the commander-in-chief. It is evi 
dent that the intelligence data on which the President 
and his chief military informants—Defense Secretary 
I'homas Gates and Gen. Nathan Twining, chairman of 
the Joint Chiefs of Staff—are basing their position, dif 
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rably from the data presented to the Senate 


, head of the Central Intelligence Agency, 
Soviet missile threat. 
President is, in effect, the direct com- 
f of Strategic Air Command and has some 
on the operation of SAC, he has, as 
been able to determine, talked directly 
nt SAC commander only once in the 
has held this vital post. It must be some- 


k to the American public which still has 
the President's military capability to find 
ist paid his first visit to the Cape Canaveral 
nter during his seven years as President. 
pent about as much time inspecting this 

is it normally takes for an 18-hole round 


technical inaccuracies that appeared in 


t- Sputnik television speeches on defense, the 


le of Trevor Gardner's 10-min. attempt 
the ICBM development program several 
Turkish radar incident all provide fur- 
that the flow of current defense infor- 
President leaves considerable to be desired. 
tion of the gravity of the defense issue is 
ration’s desperate attempts to defend its 
blackening the character and impugning 

f any who dare to criticize it. 
Defense Secretary Murray Snyder, who func- 
pendage of White House Press Secretary 
has been quoted by Life magazine and 
without any public denial, as ordering de- 
to “kick in the teeth” of reporters who ques- 
ration defense policies and to impugn their 
Gen. Twining, in a statement that would be 
if it were not part of the printed record of 
iccused defense critics of being defeatists 
rather be red than dead.” It must be ob- 
[wining that defense critics want more 
nse, not less, and are urging this country to 
sition vis-a-vis the Soviet Union—not lay 
en the door to communism. This statement 
ning’s must cast serious doubts on the validity 
r testimony he may provide on this crucial 


ues involved in this defense debate are 
ear, despite the obfuscations aimed at 
Chey are: 
utilizing the full technical, industrial, 
omic capacity of this country to attain 
ture of unquestionable and undebatable 
it will enable us to continue to provide 
hip? To this we regretfully conclude the 
nt is “No.” 
ve organizing our defense program around 
irements for continued survival as a free 
face of the Communist challenge or are we 
iround arbitrary fiscal limits? Again the 
to be a sad “No.” 
the questions the American people should 
isk their leaders and those who aspire to 
—Robert Hotz 





V.1.P. means Visual Integrated Presentation. a E F 0 ” F 
Write for the fully informative, illustrated V.1.P. booklet. 


. gp, 
pe yet 3 
hs on 


V.1.P....new dimensions of mission success! 


P ay combination of electronic, mechani 
insyrumentation or sensory data is opti 
‘#mtégrated with a direct view of the °/ 


World...instantly, accurately, reliably... for 
immediate command decision. From takeoff 
... through navigation, attack or reconnais- O 
sance mission... to landing, V.1.P. makes 
highest performance aircraft far more perfect 
weapons. And V.I.P....is available. ..now! 


MISSILE GUIDANCE SYSTEMS 
ACTIVE & PASSIVE HOMING DEVICES 
HELICOPTER INSTRUMENTATION 
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DRONE RECONNAISANCE SYSTEMS | ; zo optical and electronic reconnaissance-+ 
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WHO'S WHERE 








In the Front Office 


Maurice Lethbridge, a vice president, 
Eastern Air Lines, Inc., in charge of the 
establishment of a new department of sched 
ules and planning. 

John T. Ryan, a director, Elastic Stop 
Nut Corporation of America, Union, N. J 
Mr. Ryan is president of Callery Chemical 
Co 

Dr. Eric A. Walker, a director, Westing 
house Air Brake Co., Pittsburgh, Pa. Dr 
Walker is president of Pennsylvania State 
University and also is vice chairman of the 
President's Committee for Scientists and 
Engineers 

Emmett H. Evans, president, Dal-Tex 
Aviation, Inc., North Dallas, Tex 

Thomas B. Eastland, Jr., vice president, 
Air Carrier Service Corp., Washington, 
D. C., a subsidiary of California Eastern 
Aviation, Inc 

G. B. Clark, corporate vice president in 
charge of government relations, Bell Air 
craft Corp., Buffalo, N. Y., and James N. 
Davis, vice president-project management, 
Bell's Niagara Frontier Operations. Mr 
Clark continues as vice president of Bell 
Helicopter Corp., Fort ‘Worth, Tex. 

William B. Davis, vice president-mainte 
nance planning and service engineering 
American Airlines, Inc. Also: William H. 
Miller, vice president-New York area field 
operations, sales and service, and also in 
charge of American's European sales organi 
zation 

Glen P. Bieging, vice president-marketing, 
Defense and Industrial Group, Packard Bell 
Electronics Corp., Los Angeles, Calif 

Thomas M. Miller, vice president-traffic 
and sales, Delta Air Lines, Inc 

Dr. James A. Marsh, corporate vice presi 
dent of engineering, Electronic Specialty 
Co., Los Angeles, Calif 

Capt. Charles Stein, Jr., (USN, ret 
vice president in charge of management rr 
search, United Research, Inc., Cambridg: 
Mass 

James S. Galbraith, a vice president, Mi 
rowave Associates, Inc., Burlington, Mass 
Mr. Galbraith continues as manager of the 
Semiconductor Division 

Mark Kramer, vice president-customer 
service planning, Continental Air Lines 

Maj. Gen. J. B. Medaris (USA, ret 
board chairman of Electronic Teaching 
Laboratories, Washington, D. C 

Dr. Nicholas E. Golovin, deputy to the 
associate administrator, National Acronauti 
and Space Administration, Washington 


Honors and Elections 


Elmer W. Dunn, traffic manager of Lock 
heed Aircraft Corp.’s Georgia Division, has 
been elected chairman of the Eastern Re 
gional Trafic Committee, Aerospace Indus 
tries Assn., succeeding R. H. Ross of the 
Allison Division of General Motors Corp 
\lso: William R. Humphrey, traffic man 
ager of Kaman Aircraft Corp., has been 
elected chairman of AIA’s Traffic Service 
Rate and Classification Subcommittee, suc 
ceeding L. C. Schmetzer of Thompson 
Ramo Wooldridge, Inc 

(Continued on page 158) 
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INDUSTRY OBSERVER 


pass photographic reconnaissance satel- 
loid that could be launched at rogramed to pass over a preselected point 
on the earth and then recover ea after its initial orbit. Designation of 
the study is Project Yo-Yo. 


P Navy is studying plans for a 


>» Navy-Advanced Research Projects Agency's Transit 1B Thor-Able star navi- 
gation satellite is now tentatively scheduled for a mid-April launch. Payload 
is being supplied by the Johns Hopkins Applied Physics Laboratory, with 
systems integration and systems engineering and technical direction being 
supplied by Space Technology Laboratories, Inc. 

© Color-contrast method of cv ring astronomical images on illuminated 
1 Soviet scientist to help distinguish new 
Known bodies appear black on negatives, 
iniversal comparator using this and other 
comparison techniques has been | to study a new small planet discovered 
in the constellation Capricorn 1957 by the Kazakh Institute of Astro- 
physics’ observatory in the foot f the Tienshan mountains near Alma- 


Ata. 


negatives has been developed 
celestial bodies from known 
new bodies appear red or blue. A 


>» Convair's San Diego Sycamore Canyon ballistic missile static test site is 
scheduled to be expanded to keep pace with requirements anticipated for 
future programs of the National Acronautics and Space Administration anc 
Air Force. 


H-43B in the competition for an Indian 
ringing the total number of competitors 
scheduled to visit New Delhi, Manila, 
» may be shipped to these points 
for high altitude supply operations in 
ymmunist China. Relatively small order— 
it first, but some suppliers believe the ulti 
veral hundred aircraft. Interim order— 
mtender—is expected within the next 
ifter evaluation of Westland Wessex, 
Bell 204 Iroquois and H-43B. 


>» Kaman Aircraft is entering 
government order for helicopt 
to six. A Kaman sales represent 
Taipei and Tokyo. An H-4 
Initial purpose of the Indian 
the Himalayas near the border 
10-to-15 helicopters—is expect 
mate purchase could run as hig 
with the Sikorsky $-62 the | 
few weeks. Bulk order will be 
Saunders-Roe P.531, Sud Al 


>» Western Electric will use company funds to construct mechanized produc- 
tion facilities for the ultra-high-speed 2N559 mesa transistor, millions of 
which will be needed if Army's Nike Zeus anti-missile missile goes into 
production. Company decision is based upon its belief that the 2N559 will 
find a number of other military and civil uses should the Defense Depart- 
ment stand by its original decision to withhold Zeus production funds (AW 
Nov. 30, p. 74). 


F-104G Super Starfighter is expected to 
rder for another 50. Original estimates 
ecause of budgetary limitations. 


> Initial Belgian order for I 
be for 50 aircraft, with a p< 
of the order have been scal 


> Navy is launching a 10-year oceanographic study in an effort to improve its 
anti-submarine warfare capabilities. Basic information will be collected on 
currents, sonar transmission, bottom contours and marine life. To expedite 
the program, designated Tenoc, Navy is asking for a specially designed 
oceanographic research ship in its Fiscal 1961 budget requests. 


> New astrophysical observat ted at 4.950 ft. above sea level near he 
Azerbavdzhan town of Sh n Russia has begun operation. Thice 
telescopes have been install the Karl Zeiss optical works in East Ger- 
ter naster mirror for one telescope, which 


many is working on a 6.6 ft 
Radioastronomy techniques also will be 


will be one of the largest in I 


employed 


> Plans to equip the nuclear carrier Enterprise, now under construction, with 
Convair Terrier surface-to-air missiles have been scrapped by Navy in an 


economy move. 
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AID FROM THE S0QLIGONNSS WAN 
“MOST USEFUL REPORT ON...SILICONE FLUIDS YET PUBLISHED” 








Here’s an up-to-date design file on UNION CARBIDE sili- 
cone fluids for mechanical applications that you'll find 
invaluable. Assembled by your Silicones Man, it’s the 
most thorough and useful set of engineering properties 
of silicone fluids yet published. 

Actually a working tool, it includes data sheets on 
viscosity-temperature properties, apparent viscosity vs. 
shear rate, compressibility, oxidative and thermal sta- 
bility, lubricity, thermal expansion. Other sheets are 
devoted to corrosion, specific heat, density, compatibil- 


ity, and to shipping, handling and storage data. 


Uniocking the secrets of silicones 


Rubber, Monomers, Resins, Oils and Emulsions 


UNION 
IN -1:110} 4) SILICONES 


TRAOE-MAnK 





“Union Carbide” is a registered trade-mark of UCC 


It’s invaluable for designing shock absorbers, gyro- 
scopes, hydraulic systems, damping devices, liquid 
springs, valve tappets, and many other eomponents. 
New material not available elsewhere includes viscosity- 
shear relationship of dimethyl oils at shear rates above 
10,000 reciprocal seconds. For your copy, just send the 
coupon. Silicones Division, Union Carbide Corporation, 


30 East 42nd Street, New York 17, N.Y. 


In Canada: Bakelite Company. Division of 


Union Carbide Canada Limited, Toronto 7, Ontario 


Silicones Division, Union Carbide Corporation 

30 East 42nd Street, New York 17, N. Y. 

Send at once my FREE copy: “Design File~UNION 
CARBIDE Silicone Fluids for Mechanical Applications.” 
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Washington Roundup 


Defense came into sharp focus as a political issue last week. ‘There are definite signs that 
key Democratic lawmakers are rallying to t tical stand taken by such presidential hopefuls 
as Sen. Lyndon Johnson (D.-Tex.) and S Stuart Symington (D.-Mo.). And there also are 
signs that the Republicans are becoming vorried over the defense issue in this election 
year 

Confusion reigned on Capitol Hill as the military experts argued their cases. Chief of Naval 
Operations Adm. Arleigh Burke said he wv k for another $975 million next year to build an 
additional six Polaris submarines. Air | Chief of Staff Gen. Thomas D. White disputed 
Navy claims of Polaris invulnerability a pported Strategic Air Command’s plan for a 
B-52 airborne alert. Army Chief of Staff L.. L. Lemnitzer said money for an airborne 
alert isn’t needed now, and he asked for f mobile Jupiter IRBMs and for more money 
for Nike Zeus. Joint Chiefs of Staff ¢ Gen. Nathan Twining defended the Adminis- 


tration budgct down the line. 


Dispute over the gap between U. S. and Soviet missile capability is a prime factor in the 
defense controversy. Dispute hinges o1 telligence estimates of Soviet missile capability, and 
Sen. Symington raised a furor last week threatening to reveal certain intelligence data which 
would make the extent of the missile gary Central Intelligence Agency Chief Allen Dulles 
was called for a repeat performance before | Senate Space and Preparedness Committees to 
sect the intelligence record straight 

While the battle flared in the Senate, key Democratic House members aligned themselves 
with their party's defense stand. House ‘ riations Committee Chairman Clarence Cannon 
(D.-Mo.), a veteran fighter for economy S. military capability is lagging. Significantly, 
Cannon said the situation must be t the current session of Congress. 

House Armed Services Committee Chairman Carl Vinson added his support to defense 
critics. He criticized cutbacks in such as the B-70 and called for a stable military 
posture dictated by military rather than eds. Vinson’s stand was publicly supported 


by House Speaker Sam Rayburn (D--1 


Republican concern over the issue was shown by President Eisenhower's rush trip to Ca 
1 P 


Canaveral last week. As the President a nself more closely with the space and missile 
effort, Republicans were conducting a terattack against their critics. They denied 
the prospect of a deterrent gap, praised with missiles and space activities and were 
inclined to accuse critics of the U.S ture of a lack of patriotism 

Eisenhower contributed to the Republican defense after returning last week from his first 
trip to Cape Canaveral. He deplored eff f supporters of a weapon system to promote it 
through publicity. He also denied that t 1) budget is dictated solely by fiscal policy 

A bigger defense budget from Cong: cems inevitable as Democratic pressure builds for 


improvement of the U. S. Military posture ure may also produce more money for space 
programs. Democrats attacking the def vill have to act through their control of 
Congr to back their stand. Th r budget The Administration cannot be 
forced to spend the extra money appro] further evidence of Soviet strength appear- 
ing before th tion will make the Adi politically vulnerable if it has unspent defense 


naw in Of , 
moncy in ft Dank 


Joint Congressional Committee on At Energy will investigate the Project Rover nuclear 
rocket program this week. Commi Sen. Clinton P. Anderson (D.-N. M.), has 
called hearings on the program to mab t has enough money to move at a fast pace. 
Anderson expressed fear that Project | t be moving into the kind of lagging tempo 


gencrally associated with the aircraft ion program, 


Department of Defense is resisting expansion of the definition of “selling” (AW Jan. 18, 
p. 26) to include the whole process of proposing, developing and producing a system, an expansion 
proposed by Rep. Edward Hebert (D.-1 Joint Economic Committee is looking into the 
d has asked Defense Department for a list of 
all former secretaries now employed by f g business with Defense . . . General Accounting 


activities of former defense and sers 


Office is launching an investigation of | Department procurement of electronic supplies 
and cquipment to see if it invoh ‘anagement or duplication and to determine 
whether a single agency should do th resolution last week approved the transfer 
of Army Ballistic Missile Agency's D t Operations Division to National Aeronautics 
and Space Administration. 


—Washington Staff 
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Attacks Increase on U.S. Defense Policy 


Democratic leaders call for greater military effort; 
Administration, service chiefs defend deterrent force. 


By Ford Eastman 


Washington—Attacks on Administration defense policies increased in 


number and intensity last week 


as veteran House leaders joined Senate 


critics in charging that U.S. military strength is on the decline. 
House demands for a greater defense effort and Fiscal 1961 expenditures in 
the interest of national security were made by House Speaker Sam Rayburn 


D.-Tex.), Rep. Carl Vinson (D.-Ga 


Committee, and Rep. Clarence Cannon 


Appropriations Committee. 

At the same time, Administration of- 
ficials and military service chiefs appeat 
ing before congressional investigating 
committees, generally maintained that 
U.S. forces are adequate to meet a 
Soviet attack and that the U.S. retalia 
tory power can survive any such attack 
ind still destroy the attacker 

One of the strongest criticisms o 
ministration defense policies was 1 
bv Vinson before a Veterans of Foreign 
Wars banquet here. The House Appro 
priations Committee chairman charged 
that ‘for the last decade we have meas 
ured our military requirements in dol 
lars and not in missiles, rockets, sub 
marines, armor, planes and men.” 

Vinson said that, “‘once the facts are 
known, the real hard clear facts, con 
cerning the additional military items we 
need to provide for an adequate nationa 
defense program to ensure our survit 
and wav of life, once the nation 
been informed, the ill 
prompt. The people will deman 
creased defense efforts 

“An adequate defense must ex 
this nation at all times, regardless 
ost in dollars. And the peopl 
willingls bear whatever additional ex- 
pense adequate defense demands . 

Other attacks on the Administration 
last week included 
e Sen. Stuart Symington (D.-Mo 
member of the Senate Space and Pre- 
paredness Committees, charged that 
the Administration is presenting false 
intelligence estimates on the number of 
missiles the Soviet Union and the U.S 
now have. Symington threatened to 
make percentage figures public if Ad 
ministration ofhcials continue to down- 
grade the estimates. 

e Rep. George Mahon (D.-Tex.), chair 
man of the House Defense Appropria 
tions Subcommittee, predicted that 
Congress will boost the $90 million Ad- 
ministration request for an air alert 
capability by “three or four times.” 
eRep. Clarence Cannon (D.-Mo 
chairman of the House Appropriations 
Committee, charged that the U.S. is in 


m ide 


1 


decision w 
’ 
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\ chairman of the House Armed Services 


D.Mo.), chairman of the House 


great danger unless Congress takes ap 
propriate action. Cannon ther 
should be more emphasis on submarine 
warfare, less on surface ships 
e House Speaker Sam Rayburn (1D 
lex.) said he was not satisfied with 
the pace of U.S. defense progress 
I'wo Republican senators, on the 
other hand, charged that too 
information is 


said 


THe h 


secret defense being 
made public 

Sen. Prescott Bush 
member of the Armed 


mittee, urged that there be fewer 


R.-Conn i 
Services Com 
ypen 
hearings, more closed sessions, on vital 
defense matters. Sen. Leverett Salton 
stall (R.-Mass.), a member of the Ap- 
propriations and Armed Services Com- 
mittees, charged that secret intelligence 
information given to the committe 
behind 
the press 

In his Veterans of Foreign Wars ban 
quet speech, Rep. Vinson declared 

At a time when our world-wide naval 
increasing, at a time 


closed doors 1S being le ike 1 to 


ommitments are 
when Soviet naval power is 


its combat cffe 


continuing 
to grow and increase 
tiveness, at a time when more than 400 
Soviet submarines, many of them ultra 
modern, roam the 
Navy is getting smaller, older and over 


ynmitted, in spite of the most clear 


seven CdS 


ut strategic lessons of recent times.’ 

Vinson also noted that the size 
the U.S. Army recenth 
duced and charged that, at the same 
time, the service has not been provided 
with the modern weapons it needs to 
perform the functions assigned it 

Speaking of the Soviet missile gap 
Vinson said the U.S. will not match 
Russia’s capability in the immediate 
vears ahead unless the country is will 
ing to make drastic sacrifices now 

He added there had been some con 
solation in the thought that the U.S 
planned to produce the North Ameri 
can Mach 3 B-70 bomber but that 
now this was gone. He said 

“We were told that the characteris- 

of the B-70 under development 


has been 


were such that no bomber known to 
man could match its capabilities. But, 
in an effort to save dollars, the B-70 
program, for practical purposes, has 
been reduced to a prototype item which 
means it will probably never be pro 
duced and certainly not in sufficient 
quantity to become an effective part 
of our arsenal 

“There can be no doubt that, by 
cutting back the B-70 program, we 
have increased the threat to our own 
survival by sidetracking a weapon sys- 
tem that would have given us a definite 
superiority in manned aircraft capa- 
bility.” 

Vinson also criticized the Adminis 
tration for withholding funds appro 
priated by Congress in the past for 
military such as an 
increase in the size of the armed forces 
He warned that, if the trend continues, 
Congress will insist upon establishing 
manpower! floors on the size of the 
irmed forces by law 

We must get our military forces 
fF the roller has taken 
them from necessity’s peak to the budg 
Vinson said. “We must 
in the strength of our 
We must main 


pecrhe purposes, 


coaster which 
teer’s valley,” 
have stability 
military establishment 
tain our armed forces throughout the 
vears ahead at a strength that doesn’t 
And just as we 
military 
stability in the 
itself 


iry from vear to veat 


need stability in our man 


also need 
lefense establishment 

At a later press conference, 
Rayburn commended Vinson’s 


ving, “If I've 


power, we 


Speaker 
peech 
sccn a man lat 
on the line, he did.”” Rayburn added 
that to be 
second in anvthing. If you are second 


in an ck tion, vou lose If you arc 


cvel 


it doesn't do any good 


econd in war, vou lose 

Rep. Cannon, in a floor speech, said 

he U.S. is not the most 

world. H« 

nadequacy of the forces primarily on 
Navv for 
cad of 

ense Appropriations Committees for 


the powerful 


nation in the blamed the 
requesting surface ships 
ubmarines and on the De 


ranting the reque sts 
Navi 


said, “‘is 


The only effective service the 
these 
anti-submarine 


in render davs,” he 


ubmarine, ind convov.” 
time and 


Chey 


priceless 


wasted precious 


scientific and techmical re 


yurces building the most expensive 
nd complicated machinery since the 
pyramids—eggshells which will not last 
half an hour after the first attack. If 
they had given the time and attention 
thes 


measures and 


ind material to the submarine 
have other futil 
utterly useless weapons, we today would 


be masters of the world situation, as 


given 
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we were at the close of the Second 
World War.” 

Cannon charged that the reason 
Congress has failed to provide the 
necessary weapons 1s that its commit- 
tees have failed to report the bills and 
recommend the funds needed because 
they listened to “admirals” who “re- 
fused to recognize” the Navy “was no 
longer the first line of defense.” 

Cannon also noted that in the past, 
armed forces spokesmen have repeat- 
edly warned that the U.S. is three or 
four years behind the enemy. 


Space Technology 





“Now very suddenly,” he 
new voice is heard: ‘Have no 
hension. We are superior in over 
capability. We must judge the 
not by his strength but by hi 
tion.’ Let me pause long enough t 
why he has denied his peop 
necessities of life to produc 
weapons if he does not intend tf 
them. . . We all realize th 
portance of not alarming the 
unnecessarily or unduly, but n 
more completely deceived than 
who deceive themselves.” 


Army Proposes Single Agency 
To Monitor Military Space Effort 


By Katherine Johnsen 


Washington—Ammny is actively urging 
the establishment of a single military 
space Organization in a stand similar 
to the position previously taken by 
Navy (AW July 27, p. 26). In a report 
to the House Appropriations Commit- 
tee released last week, Army said 

At this stage Department of Defense 
is in process of transferring specific sys- 
tems from Advanced Research Projects 
Agency to appropriate military depart- 
ments for further development toward 
operational systems. An immediate 
problem today is a need for close co- 
ordination of the expensive support 
facilities, such as launching sites, missile 
ranges, detection and tracking facili- 
tics and recovery means. In the Army’s 
view, the establishment of a joint mili- 
tary organization is the reasonable 
inswer. Eventually, expansion of this 
joint organization into a unified space 
command for control of operational sys- 
tems would probably be appropriate as 
the level of operational activities in- 
creased sufficiently to warrant it.” 

The Army contended that space ex- 
ploration offers all the military services 
an opportunity to improve the per- 
formance of their respective roles and 
missiles, adding, however, that any at- 
tempt to fix military responsibilities 
through the projection of earth roles 
“is not meaningful.” As an example, 
the report said, “the lack of an aero- 
dynamic atmosphere or free water on 
the moon would hardly justify a pre- 
mptive Army claim to lunar opera- 
tions. 

Army said it considered itself “best 
fitted for the over-all responsibility” for 
communication satellites, mapping and 
geodesy satellites, a space surveillance 
svstem and an anti-satellite defense sys- 
tem but that the other armed services 
“may well participate in development 
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and support of these 

Hearings before joint ses 
Senate's Space Committec 
paredness Investigating Sub 
both headed by Sen. Lyndo 
(D.-Tex.), served to highlight t 
gence of views between Arm) 
Chief of Staff, Gen. L. L. Le 
and his 
Tavlor, who retired last June 

Gen. Taylor called for a sw 
organization of the defens 
ment according to combat f 
under a single Chief of Staff, a 
crease in the defense budget fi 
billion to $50 to $55 billion 

Gen. Lemnitzer, on the ot! 
pointed out that a defens« 
tion was effected last year, ad 
“reorganization and_ reorga 
makes disorganization.” Des] 
sistent prodding by committ 
bers, Gen. Lemnitzer declined t 
lenge the Administration’s $4 
defense budget, commenting t 
normal” for the requests of th 
for funds to be reduced “‘in « 
tion of the over-all picture.’ 
$13 billion request was reduce 
billion for Fiscal 196] 

Gen. Lemnitzer conceded 
Army “would like to have” a 
funds, particularly to begin pr 
of the Nike Zeus anti-missil 
modernize forces with aircraft, 
etc., and to see the airlift cap 
the Air Force for ground fore 
ments substantially increased 

Gen. Taylor urged an “im 
airborne alert for part of the 
USAF’s Strategic Air Command 
Gen. Lemnitzer opposed it “ 
cumstances which exist toda’ 
added, however, that he beli 
the “concept.” 

Gens. Lemnitzer, Taylor, an 
tary of the Army Wilber M 
concurred that the missile gap 


predecessor, Gen. M 


the U. S. and Russia in the 1961-64 pe- 
riod should be partially offset by using 
the Army-developed Jupiter as a mobile 
field weapon. 

In testimony before the House Ap- 
propriations Committee Gen. Lem- 
nitzer said the Army “has long held that 
our long range missile effort must take 
advantage of the security afforded by 
mobility. Missiles capable of constant 
movement, particularly in the waste- 
lands of the world, would not only be 
very difficult to locate with sufficient 
precision to destroy, but would draw 
enemy interdiction efforts away from 
more thickly populated areas. Within 
the military services, the Army naturally 
is the most experienced in the move- 
ment problems involved in the deploy- 
ment and operation of a land mobile 
weapon system.” 

Other highlights in Army testimony 
included: 

e Nike Zeus. Army’s request of $323 
million for research and development 
in Fiscal 1961 was reduced to $287 
million by the Bureau of the Budget— 
a $36 million cut. The Bureau has 
frozen $137 million voted by Congress 
for Fiscal 1960 for pre-production. In 
addition to research and development 
funds, Army has $15 million in the 
Fiscal 196] budget for construction in 
connection with Nike Zeus, making a 
total of $302 million available. How- 
ever, Dr. Herbert York, Defense Depart- 
ment director of research and engineer- 
ing, has set a ceiling of $200 million on 
Nike Zeus expenditures for Fiscal 1961. 
Che 1961 allocation will bring the total 
funds provided so far for Nike Zeus to 
$877.6 million, including: 1958 and 
prior fiscal years, $67.2 million; Fiscal 
1959, $210.6 million; Fiscal 1960, 
$297.8 million. 

@ Pershing 500-700 mi. tactical missile. 
Army is going to build this solid-propel- 
lant missile under development by the 
Martin Co., to the maximum 10,000 Ib. 
weight limit established by the Office 
of the Secretary of Defense, Lemnitzer 
said, “and squeeze the maximum range 
out of it.” The Pershing will be trans- 
portable in the Army-Vertol twin-tur- 
bine Chinook helicopter. 

e Airlift. Gen. Lemnitzer disputed a 
statement by Gen. Thomas S$. White 
that present airlift “meets the criteria 
established by the Joint Chiefs of Staff.” 
He reported that, according to the re- 
quirements for a general war agreed 
upon by the Joint Chiefs, “there is a 
period of about 10 days in the important 
initial period in which there are short- 
ages of airlift.” 

e Lacrosse. Army has postponed its 
plan for a $200 million program for a 
second generation of this short-range 
tactical missile produced by the Martin 
Co. because of a tight budget but will 
continue purchases of the first genera- 
tion missile in Fiscal 1961. 
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Defense Leaders Dispute Weapon Roles 


By Cecil Brownlow 


Washington—Top military defense 
planners are clashing sharply over the 
relative invulnerability of the Polaris 
fleet ballistic missile system, who should 
control it and how many submarines 
should be built; on the need for a 
new aircraft carrier, and on whether the 
Strategic Air Command should receive 
funds to prepare for a limited airborne 
alert capability. 

Developments last week in the battle 
for funds in the tight Fiscal 196] 
budget included 
e Adm. Arleigh A. Burke, chief of naval 
operations, told the Senate Space and 
Preparedness committees that he will 
ask for a Fiscal 196] 
budget of $975 million to provide an 
additional six Polaris submarines, bring 
ing the total funded or requested thus 
far to 18. He said that, over-all, he wants 
approximately 45 of the vessels, each 
carrving 16 Polaris missiles 

Earlier, in testimony before a sub 
committee of the House Appropriations 
Committee considering Fiscal 196] 


supple mental 


budget requests, Adm. Burke described 
the Polaris weapon system as having 
“an inherentiy high degree of invulner- 
ability” and termed an Air Force pro- 
posal to place the Polaris system under 
the strategic control of the Strategic Air 
Command “both impractical and dan 
Adm. Burke told the House 
subcommittee that the conventional 
powered aircraft carrier Navy is request 
ing in Fiscal 1961 is “vitally impor 
tant,” and told the Senate group that 
Fiscal 1961 funds Air Force 
provide a limited airborne alert 
bility are unnecessary. 

e¢ Gen. Thomas D. White, Air 
chief of staff, told the 
committee that, while 
contribute significantly to out 
retaliatory capability,” the 
certainly not invulnerable.” Gen. White 
said that, “‘as I recall, I was the 
member of the Joint Chiefs” to oppose 
Navv’s bid for a new 
“its relative cost compared to its capa 


gerous 


wants to 


( ipa 


Force 
House sub 
Polaris “will 
over-all 


system 1 
onh 
carrier because 
bilities in the nuclear age is too great.” 


Gen. White also said he with 
the hypothetical example” of SAC 


greed 





the (Mach 3) B-70. 


production facilities. 
aircraft. 


in the 300,000 Ib. class, has been seen. 


missiles under its wings. 


for missile attachment. 


in the United States. 





New Soviet Aircraft Developments 

Washington—Air Force Chief of Staff Gen. Thomas D. White told a Hous 
appropriations subcommittee last week that the Soviets arc 
at a reduced rate of their heavy bombers,” that a new supersonic Soviet four-engine 
aircraft in the 300,000-Ib.-class “has been seen” and that the Russians are develop 
ing a transport that “could operate at supersonic speeds.” 

Gen. White told the subcommittee that, despite Premier Nikita Khrushchev's 
statements that the Soviet Union will rely primarily upon ballistic missiles, “we 
have plenty of information that their manned aircraft are continuing to be exercised 
and maneuvered at a very high rate, in fact, at an increased tempo.” 
written reply to subcommittee queries on Soviet aircraft developments, he said 

“The Air Force does not have intelligence that confirms that the USSR is building 
a supersonic transport aircraft which in performance and size is the equivalent of 
However, the USSR does have designers of proven ability 
they have the technical knowledge required, and they also have the necessary 
There is no question of their capability to produce such an 


“A Soviet four-engine jet aircraft, probably configured for supersonic flight and 
This aircraft is estimated to be a bomber 
prototype, however, and is referred to as the Bounder. 

“The USSR is also working on a transport aircraft that could operate at super 
sonic speeds, but this aircraft appears to be smaller than a B-70 type. 
aircraft will greatly augment the capabilities of their air transport organization 
Aeroflot, which can be quickly converted to an adjunct of the military air forces 
The world-wide gain in prestige accruing to the Soviet Union from the early intro 
duction of a supersonic transport comparable in size to the B-70 would be invaluable 
to a nation involved in the airpower race. 

“A supersonic transport could be designed so that it could carry air-to-surface 
However, any such transport plane would require adaptabil 
ity to such items as special bombing and navigation equipment and perhaps pylons 
Such adaptability should be detectable. 

“Aeroflot, the Soviet commercial airline, is organized into regional or geographic 
groupings for administrative purposes similar to the Military Air Transport Service 
Also, almost all administrative, as well as operating personnel 
of Aeroflot, are known to be either reserve Soviet military personnel or officers on 
detached service from the Soviet air force.” 


“continuing production 


Later, in a 


Such an 








commander Gen. Thomas S. Power 
that the Soviets could destroy the 
U. S. capability of effective retaliation 
with 300 ballistic unless an 
air alert system is provided for SAC 
(AW Feb. 8, p 34) 

e Air Force Gen. Nathan F. Twining, 
chairman of the Joint Chiefs of Staff, 
told the Senate committees that he will 
any requests for additional 
until its feasibility 
has been further 


missiles 


Oppose 
Polaris 
we ipon 
established 


submarines 


is a system 


Polaris Progress 


Adm. Burke told the Senate Space 
ind Preparedness groups that the Polaris 
missile system has now passed all its 
tough” tests, in apparent reference to 
the recent test-vehicle launchings with 
the guidance system installed, and that, 
consequently, he will ask for an addi 
tional six Polaris submarines during the 
coming fiscal vear. Present Fiscal 196] 
budget requests total $952.2 million 

Ihe proposal made over a year ago 
that Polaris be placed under the stra 
tegic command of SAC so the 


svstems can be 


nation’s 
major under 
single operational control apparently is 
scheduled to go before the Secretary of 
Defense once again sometime _ this 
month. Asked by Rep. Daniel J. Flood 
D.-Pa.) to “without being profane” 
comment on the Air Force 
Adm. Burke said in a written repls 
later submitted to the subcommittee 
The coordination of operation 


strategic 


proposal, 


sea, including naval aircraft 
basic and vital to 
Polaris sub 


if hips it 
ind submarines, is 
effective naval operations 
marine operations must be coordinated 
vith those of other friendly submarines 
for protection, reconnaissance and mu 
Their operations must be 
coordinated with friendly  anti-sub 
marine forces to insure non-interference 
ifety and mutual effectiveness. Their 
coordinated with 
operations for the 


tual support 


operations must be 
friendly naval air 
Ime purpose 

\ proposal has been made to sepa 
rate missile submarines from the 
iting fiects and place them in a single 
This type of pro 


oper 

trategic command 

yosal is not new 
Vhese 


rejected is 


various proposals have been 
impractical as regularly as 
been advanced. The current 
similarly 
It compl tels ignores the 
that, in the case of 
prime 


coordination of the submarines prior to 


thev have 
unsound and im 
fact 
submarine 


proposal 1S 
practi il 
missile 
operations, the requisite 1s for 
the launching of the missiles.” 

The written 
the proposal to remove 


concluded that 
Polaris sub 
marines from our operating flects and 


reply 
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lump them into an over-all strategic 
command is both impractical and 
dangerous.” 

Gen. White, when asked for his 
evaluation of the Polaris as a weapon 
system and its invulnerability to attack, 
told the House subcommittee “it is one 
of several systems which promise to be 
effective and will complicate the 
enemy's defenses.” He added, however 

“The Polaris weapon system itself is 
certainly not invulnerable. The Soviets 
have a very much larger submarine fleet 
than we. I cannot conceive that a 
threat such as I think that can pose to 
the Sovict Union would exist long with- 
out some defense—some very effective 
defense being worked out 

“One thing that occurs to me right 
away, of course, is that the submarines 
will be operating on the high seas 
Well, there is nothing to prevent an 
other submarine from staying nght be 
hind your submarine under interna 
tional law. He can be right within firing 
distance all the time. With the num- 
ber of submarines that the Soviets have 

and presumably they will have more 
1 am sure that imvulnerability is the 
wrong word. There is no question about 
the fact that it is a difficult target, but 
not invulnerable.” 

As expected, Gen. White also 
strongly defended the original Air Force 
request for $456 million for early de- 
velopment of the North American Mach 
an operational weapon 
Administra 
tion-dictated million 
designed to provide two prototypes 

Under questioning, Gen. White told 
the subcommittee that the Administra- 
tion decision will delay the appearance 
of the B-70 as an operational bomber 
by at least two vears, although first 
flight under both programs is scheduled 
for Aug. 1, 1963. Later, Lt. Gen. Mark 
E. Bradley, Jr., USAF deputy chief of 
staff for matericl, told the subcommittee 
that a study is now under way to trv and 
accelerate the initial flight date to 
December, 1962, without the need for 
additional funding 

Gen. White said that, in the Stra- 
tegic Air Command's Fiscal 196] 
priority list, the B-70 held “the highest 
priority after weapon systems presently 
in existence” —the Boeing B-52, Convair 
B-58 and ICBM systems 

He told the subcommittee that, al- 
though no funds are currently provided 
in the Fiscal 1961 B-70 requests for 
further development of the aircraft's 
bomb-navigation system, “we are ten- 
tatively planning to keep the team of 
scientists who are working on that 
system together and go slowly along 
with the svstem on the recommendation 
of the scientific community . because 
this is the important thing if: we decide 
to make a bomber.” 

So far as the SAC priority list is con- 


3 bomber iS 
opposed to the 


system, as 
request for $75 
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Project Artemis 


Washington—Significant Navy research 
and development work in the anti-sub 
marine warfare field includes Project Ar 
temis, “a research 
lish the feasibility of ocean area active 
sonar surveillance,” according to Chief 
of Naval Operations Adm. Arleigh A 
Burke in testimony before a subcommit 
tee of the House Appropriations ¢ 
mittee. 


program to estab 











cerned, he told the subcommitt 
“The B-58 . was about ¢! 
priority weapon system in the St 
Air Command submission, not 
ing consideration of 
quirements The second, or perh 
first, was B-52s, then the B-58 and t 
the B-70. The point being that th 
three weapon systems are ones t! 
in being, and the B 
future. Gen. Power was part 
concerned to have more weapon 


1irborne 


70 was on 


as possible 


B-58C Procurement 


Gen. White also told the H 
committee that the Air For 
ously considering the advisal 

t funds for procurem 
Convair B-58C, an all-super 
sion of the basic Hustler with a 1 
speed above Mach 2 2.5 Powe rpl 
30,000-Ib.-thrust-plus Pratt & W 
J58 turbojets 

Joseph V. Charyk, 
of the Air Force for research 
velopment, said first operati ynal 
rons of the B-SSC could be avail 
1963 and that, with 1965 as th 
operational date for the B-70, 
there is little question that it 
attractive to have a supersoni 
of this range in this time period 

Charvk said, however, that | 
final decision is made within 
USAT hopes to det 
“this kind of capabilit 


asking f 


assistant 


Force, 
whether 


Re *. 
fa = 


nically feasible within the kinds of dol- 
lars that are being talked about, 
whether it can do the job and how it 
will compare with the kind of capability 
that would be achieved by other 
means.” 

Overall, Gen. White said present 
Fiscal 1961 budget requests provide for 
1 total of 633 aircraft, including three 
trainers—the Cessna ‘T-37, Northrop 
[-38 and North American T-39—but no 
funds for the Convair F-106, which he 
ermed “the last of the fighter inter- 
eptors unless funds are subsequently 
programed to pursue the development 
f a more advanced interceptor type air- 
raft.’ 

Possible successors to the F-106, if 
the North American F-108 Mach 3 in- 
terceptor is not revived, include a pro- 
osal “for a much less expensive aircraft 
that will be less sophisticated but which 

in do a large percentage of the job of 
the F-108.” Other proposals, he said, 
include use of the B-58 as an interceptor 
ind Air Force adoption of the North 
American A3J which Navy plans to em- 
loy primarily as an attack plane. 

Navy Fiscal 1961 budget requests in- 
lude a total of 658 aircraft, including 
12 different types, all of them combat. 
Adm. Burke told the House subcom- 
mittee no administrative or training 
types of aircraft are included “although 
ve need them.’ 

Aircraft to be procured include the 
Chance Vought F8U-2N, McDonnell 
'4H-1, Douglas A4D-2N, Grumman 
\2F-1 low-altitude penetration aircraft, 
North American A3J-1, Grumman 
W2F-1, Lockheed P3V-1 anti-subma- 
rine aircraft patrol plane version of the 
lectra turboprop transport, Lockheed 
GV-1 (C-130) turboprop transport and 
the Grumman $2F-3 search aircraft. 

Helicopters include the Sikorsky 
HSS-1 and HSS-2, the Kaman HU2K-1 
and the Gvrodyne DSN-3 drone which 
will be deployed aboard destroyers as 
search vehicles in Navy’s anti-submarine 
warfare “Dash” concept. 


ma 


PRATT & WHITNEY J58 turbojet rated at 30,000-Ib.-thrust-plus, shown with afterburner, 
will be used in all-supersonic Convair B-58C if USAF orders aircraft into production. 





REVERSE FLOW (left) is demonstrated by high pressure air jets simulating hot rocket exhaust. Traversing probe releases smoke flowing 
downstream; as extended probe is retracted (center) with smoke going up and downstream, smoke is drawn back as probe fully retracts 


Smoke is released at center of base (right). High pressure jets issuing from all four nozzles (top) result in high base heating. When one jet 


is shut down (bottom) smoke released at base no longer is trapped and heating becomes much lower 


AEDC Accelerates Ground Rocket Tests 


} 


Tullahoma, Tenn.—Great] 


¢ Improper location of the auxiliary ga mducted at AEDC on eng 
emphasis on ground testing rocket turbine exhaust pipes on large bal 


thrust greater than 2.000 Ib 


engines under altitude conditions \ missiles resulted in the r f e@ Third stage engine for th 
tressed in th icl-rich exhaust mixtures back | ind lunar probe was the first full-s 
n the subject held here recently, less he missi The mi a propellan nginc to be 
than two \ s after the first significan Ha holder at lov nd med alti AR DX rimary objective 
I | that external combustior June, 195 vere to determing 
} rbine exhaust occurt i he impulse ¢ « engine through it 
nent enter vw missile base, causing structura I ude envelope Tests showed that the 
ARO, In er- heating and apparently on some occa- predict otal impulse was in seriou 
r AEDC, and Space ions, missile failure. At high altitude ro! her solid fuel engine problem 
Technology Laboratories, In n thi pr yblem does not occur because the dete d under simulated altitude test 
stream does not have enoug ing are chuffing or unprogramed burn- 


two technical reports were presented by external ait 
I ti 


representatives of military organizations, oxygen to support the combustion ing cr engine shutdown, ina 
ndustrial firms, NASA and the tw the turbine exhaust. Use of a long ex | ransfer data for most nozzk 
haust pipe to take the gases away trom figurations at altitude and nozzle 
Main points made at the the missile base proved to be an ad ion by solid exhaust particles, su 
e Erratic base flow behind a missil quate fix for this problem luminum, at altitude. Solid exhaust 
powered with a clustered rock ngine Bell Hustler liquid fuel engin¢ or prod ilso caused flow separation in 
Rocket nozzles clustered with a dea to be reliable during most altitud t wzzle and resultant performance 
ir space in the center cause reverse fl chamber testing at AEDC, but these ( iO fore serious erosion began 
if hot gases back toward the base of _ tests also revealed that the engin had 0 urs of simulated altitude test- 
the missile. Reverse flow not only heats poor altitude start characteristics after in ill the rockets tested by AEDC 
the missile base but is forced out | 1 prolonged period of coasting in space. is | ' to be much greater than 
the rocket engine nozzles at high pr The engine’s altitude ignition capability umulated by anv other U.S. 
sures into the airflow surrounding ipproached a limit when the propellant facility. Full-scale and model rocket en- 
missile. These narrow high pressure { temperatures dropped from 100F to  gines with thrusts up to 60,000 Ib. and 
treams have proved unstable under - 30F. One of the fixes found for this burning times of up to five minutes have 
| the condition was to stop prepressurizing been fired a total of 740 times at simu- 


ponsoring Companies 
} 


tain conditions and have cause 
thrust vector of the cluster to fluctuate the combustion chamber by evaporation _ lated altitudes of 100,000 ft. and above. 
This type flow problem h of the oxidizer. ‘These Bell engine tests Approximately 310 of these have been 


: 4 


rapidly. 
occurred at all altitudes n March, 1959, were the first to be olid fuel firings, 430 liquid fuel firings. 
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Space Technology 


Soviets Study Moon “Transit Stations’ 


f recent test firings tested an “automatic 





Washington—Sovict rocket progress as a unique kind of transit stati 
now makes it possible to put into orbit human flights to the moon and guidance system developed in_ the 
satellites that will weigh several tons planets of the solar system.” USSR” and proved its “exceptional 
and will serve eventually as “transit sta Two other Soviet scientists wrot dependability and accuracy.” The rocket 
tions” for manned flights to the moon _ heavy carth satellites in connect system is “absolutely dependable and 
and planets, Russian scientists said the recent tests and said heavy satellit stable,” Pokrovksiy said. 

Recent Soviet references to these are necessary steps toward spac The Chinese article which called the 
large, carth-orbiting satellites make them Only one of them, Prof. Yv. | rockets “intercontinental ballistic mis- 


sound as if they might be launching donostsev of the USSR Acade1 siles’’ said Soviet scientists have “‘de- 


bases for interplanetary rockets rather Sciences’ space commission, spoh vised many means to diminish missile 
speed” on re-entry, including installing 


than merely necessary experimental the orbiting station as if it wer 
a braking jet engine on the cosmic 


steps that must precede launching of a launch base 
manned rockets directly from the carth In an article in Zemedelsko 7: missile” and installing “two wings on 


For the first time, the new “more Pobedonostsev noted that ‘a spa the missile and (directing) the missile’s 
powerful” ballistic rocket recently fired form orbiting the earth must be flight into the atmosphere and toward 
by Russia in Pacific tests (AW Feb. 1, for launching rockets to other | the earth, not at a vertical angle, but 
p. 25), has been referred to by a Russian according to a Bulgarian broadcast it a special angle so that it will gradu- 
commentator as a “ballistic missile”’ Prof. Gorgiy Pokrovskiv, als: lly reduce its speed and land in the 
ind by the official Communist China — ber of the space commission, same way as an aircraft.” 


news agency as “the Soviet multistage 
ballistic missile.” All official announce 
ments of the test firings through the Titan Test Silos Under Construction 
Russian news agency Tass and Radio 
Moscow have called the vehicle a “rock 
ct,” making no reference to missiles 
China also spoke of “intercontinental 
ballistic missiles” in connection with 
the tests and said: “The safe return of 
cosmic missiles to earth is one of the 
most important questions to be solved 
in the study of ICBMs and in the stud: 





Vandenberg AFB, Calif.—Construction of silo launch test facility (SLTF), in 
which Air Force-Martin Titan ICBM will be tested for firing from bottom of the 
silo is well under way here. 

SLTF is in addition to operational suitability test facility (OSTF) and training 
facility-one (TF-1), both of which are expected to be operating late this year 
(AW Jan. 18, p. 67). OSTF and TF-1 both provide for Titan to be lifted to the 
surface by an elevator for engine ignition and launch. 

Silo bottom launch is but one phase of Titan improvement program. Test silo 
of human flight into cosmic space.” is funded, but there is no provision beyond this for operational use of this type 

G. G. Kuznetsov, a Kamchatka launch. One phase of Titan improvement known to be funded is inertial guidance 
Pedagogical Institute professor of phys system, built by AC Spark Plug according to a Massachusetts Institute of Technology 
ics, pointed out that the rockets tested t radio-command guidance. Exactly when this 


in the Pacific covered a distance “equal 
to over one quarter of the carth’s cir 
cumference along the equator” and 
conirmed once more that there } 


now no point on the carth’s surface, sea 
or land. that cannot be reached by although there may have been 


booster engines, rated at 300,000 Ib. thrust 

Among other things, SLTF will test ways of removing liquid propellant rocket 
engine exhaust gas. Possibilities include allowing gas to flow directly up around the 
missile, out through an exit at silo base to an annular passage around silo structure 
and to the surface, or through a U-shaped excavation where one vertical arm is the 
silo and the curved bottom and opposite vertical arm are gas exhaust passages. 

Test silo also will be used t ivestigate ways to dispose of the tremendous 
energy the rocket engines will generate during thrust-buildup 


design, which will replace curre: 
inertial system will enter operational use is uncertain. 

It is expected that TF-2 and TF-3 Titan training facility complexes, which also 
are to be built here later, will rporate improved Titan provisions, perhaps 
even the silo-bottom launch techn 
t iirframe firings in a silo-bottom environment, 
t firings of two Aerojet LR-87 first stage Titan 
in a silo or a similar environment. 


There have been no full-scale 1 


rockets.” 

Nikolai Varvarov, described by Tass 
as ‘‘an authority on astronautics,”” wrote 
in Komsomolskava Pravda that progress 
in rockets, rocket engines and guidanc« 
ystems “already makes it possible to 
orbit Sputnik everal tons in weight.” 
This will permit the orbiting of tel 
sCOPK radio telescopes and the re 
turn of ph ttographs to earth bv jetti 
oning containers or by television, he 


amount of acoustic 


and missile exit 
Titan operational bases are funded for T-1 through T-6, cach base representing 


one squadron of nine missiles ept for T-1 at Lowry AFB, Denver, Colo., 
where two squadrons will be located. These six installations will be highly similar, 


said 
if not identical, in contrast to Atlas program where base design varies significantly 


Large Sputniks also “open up great 
prospects for solving the problem of 
world-wide telecasting’” and offer the 
possibility of meteorological observato 
ries, circling the earth “in 1.5 to 2 hr.,’ 
Varvarov said 

Kuznetsov said it will be possible “in 
the not distant future to create a big, 
permanent, artificial earth Sputnik 
which will serve as a huge scientific lab 

tory to conduct research into variou 

of cosmic radiation and study the 
t of space flight on the human 
irganism 

Eventually, this Sputmik will serve 


among the first operational sites major improvements are incorporated one at a 
time rather than in a group 

It is anticipated Titan T-7 and subsequent bases through the 14 total squadrons 
authorized for the Martin two-stage missile would use silo launch, but although they 
are programed, construction has t begun on these later bases. The T-7 base 
also most probably would be the point in the Titan program where the missile 
would become operational, incorporating all possible product improvements. 

Cost of hard Titan sites ranges from $43 million to $49 million each, depending 
on whether the deployment has or ymntrol center for every three launch silos in 
a complex or one control center f each silo in the unitary concept. The latter 
approach would almost surely have ICBM fired from the silo bottom, reducing to 
a few seconds the time during which the base would be “soft” (with the silo lid 


off) during launch 
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ARDC Plans Index of Industry Skills 


By Philip J. Klass 
Washington—Air Research 
velopment Command plans ti 
register of 30,000-to-50,000 
ind engineers working in all 
technology to permit fast access 
perts in any given field and 
duplication of scientific effort 

The program, known as Project Cate 
for Current ARDC | Effort 
is scheduled to get under wav within 
the next several wecks. 

Beginning Mar. 1, Air For 
tors and subcontractors will be as 
have their engineers and 
out small cards to show 
different technical fields in which 
ire currently working, with a 
tailed breakdown into one 
sub-areas and additional key 
nature 


Technica 


scientists 


which 


describe th« specific 
dividual’s work 

The infor 
\RDC will be reduced to punch 


these 


nation issem 
form and be used in 
wavs 

e Technical rosters, on¢ 
33 technical fields, \ 
l’orce engincet 

shor wri 


tog 
lescribe his parti 
his address and 
be printed and 


that area 


neers and 

Cate. Each of these 
in turn will ha 
nical roster which 
engineers and scienti 


their 


= 
speciainies 
I 


neer or scientist 
ince, or wishes 
working in a par 
ible to look throug! 
scientists and find the man 1 
izes in this area f the Air 
tist cannot provid 
knowledge the answer 
ntist needs, the Air Force 
refer to his complete Air For 
roster to recommend other scienti in 
ndustry who can be conta 
e IBM 9310 computer and a small staff 
it Air Force Research Divi Proj- 
ect Cate ofh will be available for con- 
sultation and miachine-search of its 
xtensive punched card register for hard- 
to-find skills. Inquiri le | 
telephone or by teletyps 

Air Force and industry engineers and 
scientists will be asked t 
Project Cate information 
three month I 
kept up-to-date and 

Project Cate alread 
everal months of trial « 
a register of about 2,400 


gineers and _ scientist 


Col 
who heads the program 
600 industry 


uccess, according to Lt James 
Vann, ARDC 
\pproximatel 
have been received and 

Cate headquarters, with an average of 
less than 20 min. being required to lo 


TN UIT 5 


processed it 


USAI specialist 

The decision to publish rosters of 
USAI ind their 
cialtv for distribution to industry is ex 
pected to greatly 
ess by enabling industry to 
t the An 


working through Cate headquarters for 


ite the 


ippropniate 


scientists ircadsS Of Sp 


accelerate the 
go directh 


specialist without 


pre 
per 


| oree 


ufting Inquirics 





\t present, the 33 major technologi 


il fields, each assigned a code number 
from 0100 


veapons DLOSCICNICes 


to 3300, include: advances 


res irch com 


nunications, computer technique S, 
eccleration devices techniques, electro 
nagnetic vulnerability reduction, clec 
clectronics =r 
flight 
flight mechanics, geophysics 


human 


tromagnetic wartarc 
irch 
ontrol, 


geophysics research, 


electronic — techniques 


perform 


= 
ince, intelligence techniques, materials, 


; ' 
natcrials research, mechanics research 


wavigation and guidance, nuclear wat 


ion, propulsion research, 





Pershing Service Tower at Cape Canaveral 


Pershing missile service tower at Cape Canaveral, Fla 


is almost completed. Complex com 


prises a two-story blockhouse with 8-ft.-thick concrete-dirt roof, two launch pads with 


service towers, missile installation and checkout building, and helicopter parking apron, 


The tactical range missile is being developed by Martin Co. for Army 
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Cessna-Holste Deal 


Paris—Avions Max Holste, Reims, 
France, and Cessna Aircraft are discuss- 
ing exchange of license rights. Cessna 
reportedly is interested in manufacturing 
and U. S. sales rights of Max Holste’s 
feeder airliner, the MH-250 Super- 
Broussard (AW Jan. 25, p. 87). ‘Twin- 
turbine, 23-passenger aircraft is slated to 
make its first flight this spring. Holste, 
in turn, would acquire similar rights on 
Cessna aircraft for West Europe. 

In another transaction, Cessna shortly 
will begin negotiations with Potez-Air 
Fouga on ordering 400 of the French 
company's new 105-hp. four-cylinder en- 
gine. 

Potez engine is interchangeable with 
the Continental C90. Potez has built 10 
prototypes of the engine and recently 
had it certified at 105 hp. Originally, 
the engine was certified at 90 hp. at 
2,550 rpm. Maximum cruising power is 
68 hp. at 2,325 rpm. (AW July 6, 
p. 117) 

Potez will market both the 90 hp. 
version and the 105 hp. version. Price 
of the Potez engine is not yet set, al 
though it is likely to be around $1,600 
FOB. On its possible order for 400, 
Cessna asked Potez if the order could be 
filled at a rate of 40 engines monthly. 
Henry Potez told Aviation Week he ex 
pected to begin production run on the 
engine next fall at a rate of 50 per month. 











protection and sustenance of personnel, 


reconnaissance, secondary powcr, sup 
port equipment techniques, surveillance 
techniques, vehicle defense, weapon fire 
control, hypothetical systems concep 
tion, svnthesis and analysis, economic 
science, political and social science and 
missile test ranges 


Under cach of 


there may be up to 


headings 
25 subheadings, 
number 


the sc 33 


each with a code 


Indicate Code Number 
Each enginecr and scientist entered 
the ARDC Cate register will indi 
by code number his primary effort 
Then 
he will write a maximum of six words 
best describe the nature of his 


current work 


nd his secondary area of effort 


whic h 


lor example, one Air Force scientist 
at Cambridge Research Center 
code number 1305 as his primary ef 
fort. A reference to the Project Cate 
“vocabulary handbook” indicates that 
this deals with experimental and theo 
retical techniques for geophysics 1 
search, Then, under descriptive words, 
this scientist lists: infrared, spectro 
relaxation, phenomena, cloud 
For related effort cate- 
listed number 1302 
and listed the fol- 


lists 


cop' . 
and dispersion 
gory, scientist 


(lower atmosphere) 
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lowing descriptive words: background 
infrared, atmosphere, transmission 
diation and ozone 

These descriptive words are su 
quently coded and used by Project ¢ 
office when attempting to locate a 
cialist in an unusual field, or wit! 
unusual combination of talents 

The Project Cate vocabulary 
book lists about 2,700 descriptive w 
that have been developed by preli 
nary research and actual experience 
ing the program's trial run. ARD 
however, does not that a 
tist sclect one of these to describe 
work. Instead, it plans to add t 
existing vocabulary as scientists us 
words to describe their efforts 

Beginning next month, Col. \ 
and other Project Cate personne 
hold seminars in New York, B 
Philadelphia, Washington, Ch 
Los Angeles, San Francisco and 
major cities to brief industry on th 
ARDC also ha 


sound 


} 


h 


insist 


gram’s operation 
pared 500 
describing the operation of the pr 
Vhese are available for loan to ind 
ARDC will encourage industr 


port on company-sponsored 


copics of d 


considered proj 
issurance that such inf 
used s¢ lels for Au | 


relea 


which mav_ be 
with the 
tion will be 
purposes and will not be 
5, if competitive 
is desired, according to Col. Van 
Col. Vann says that ARDC ho; 
have at least 50 of its industn 
back bs 
by the end 


other compan 


with SI 
Project ( 
headquart 
ently transferr 
newly formed Air Force Researcl 
sion. Idea for Project Cate is « 
to Brig. Gen. B. G. Holzman 
AFRD mmander, and Ma 
Marvin Demler, USAF director 


search and development 


} 
Cari' 
of the vear 


ARDC 


ulmMmMec;r, 


begun as an 


gram, was rec 


ecking additional 
rect Cate may writ 
Vann, AFRD, P 
AFB, Washingt 


Compani 
mation on Pr 
Lt. Col. Jame 
Cate, Andrew 
Es € 


Swiss Team Inspects 
Raytheon Hawk Missile 


Geneva—Swi ur force team 
Li nited States to stud 


Hawk 


ing the 


theon missile and its 


igainst | 


idoption for defense 
urcraft 

Swiss militar 
through channels, but receives 
single unclassified sales brochut 
Ravtheon. Now the air force ha 
an official request to Northrop ¢ 


presumab! 


earlier request 


for presentation but 
company has to get clearance 
a presentation 


pletely unclassified level 


invwhere above 


Pershing Test Pads 


Readied at Canaveral 


Cape Canaveral, Fla.—Construction 
of the $2.46 million launching complex 
for the Army-Martin Pershing missile 

ee p. 32) is virtually complete and con- 
truction of two blockhouses, two 
round-level launching pads and two silo 
launchers for the Air Force SM-80 Min- 
iteman will be finished. 

Launch complex for the NASA 
Saturn space vehicle is due for comple- 
tion early next vear. So far, $10,908,000 
in construction contracts has been 

varded. Saturn will use a 305-ft. tower 
erving two launching pads. 

Launch complex 36, which has been 
designated the Space Systems Complex, 

expected to be completed by mid- 
vear. It will be used for firings of the 
Convair Atlas-Centaur for both USAF 
nd the National Aeronautics and Space 
\dministration. This complex was in- 
tended for the NASA-Convair Vega 
pace vehicle before that project was 

inceled last December. ‘The Convair- 
Lockheed Atlas-Agena, which will carry 

t most of the Vega missions, will now 

fired from one of the four original 
\tlas pads. It will be used by both 
USAF and NASA. 

I'wo hardened sites for launching of 
the USAF-Martin Mace cruise missile 
re to be completed this spring, and the 
Convair Azusa II impact predictor now 

being given a final checkout. It is 
xpected to be operational within the 
ext few months and will be able to 
letermine the position of a missile 
vithin one-tenth of a foot at a distance 

f several hundred miles 

Minuteman blockhouses will be 50 

in diameter with four-foot thick 
ills. A total of $6,605,000 in construc- 

m contracts has been awarded. 





‘Silent’ Satellite 
Washington — Unidentified 
satellite traveling in an elliptical, near- 
polar orbit has been tracked for “some 
time” by U. S. space surveillance stations. 
Defense Department said last week it 

may be of Soviet origin.” 

Initial was that the object, 
which is slightly smaller than the 19-ft. 
second stage of the U. S. 
launcher and emits no detectable radio 
signals, might be a stage of the Soviet 
vehicle that launched the lunar photo- 
graphic satellite. Defense officials late 
last week said privately, however, that it 
conclude absolutely 


“silent” 


theory 


Discoverer 


is “premature to 
what the nature of this is.” 

Other theories are that it is a Soviet 
reconnaissance satellite that transmits 
only over Russia, or that it is a Soviet 
satellite that was partially unsuccessful 
and, therefore, not announced by Russia. 
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P&W JT3Ds for Boeing B-52H 


First four Pratt & Whitney 


J13D turbofan engines for use in the Boeing B-25H 


missile bomber (AW Feb. 8, p. 33) have arrived at Boeing Airplane Co.’s Wichita Division 


plant. 
tion is .61. 


The engine is based on the J57. 


Military designation will be TF 33; thrust is 16,000 Ib. and specific fuel consump- 


NASA Asks Hydrogen Engine Bid 


Washington—National Aer 
and Space Administration will formall 
isk for bids this week on its new 200, 
000 Ib. thrust liquid hydrogen-liquid 
oxygen engine, and the 
to choose a contractor 
months 

Formal request for follows a 
technical briefing of seven interested 
companies (AW Feb. 8, p. 25), and 
the bids will be due Mar. 14. Evalua 
tion of the bids is expected to be com 
pleted by early Mav, and NASA will 
then contractor to deve 
the engine 

Hydrogen enginc¢ 
gram will have to meet a schedule 
ing for preliminary flight rating 
within — three Although — the 
eventual potential of the engin 
be 200,000 Ib. thrust, it 
quired only to meet a 165,001 
ing within this three year period 


gency expects 
within three 


bids 


choose ad 


+ 


developmen 


vears 


will b 


b 


Single Chamber 


This hydrogen engine, whi 
be used in upper stages of adva 
Saturn vehicles, will be a single ch 
ber engine which can be used singly or 
clustered in groups of four 
NASA has set diameter limits on the 
engine, but there is no limit on length 
It must be designed for easy install 
of a start-restart system 

NASA stressed reliability in it 
nical briefing, and companies hav« 
told to hold to a minimum an\ 
for financial support of new facilities 
for the engine program. The contractor 


two and 


ifion 


tech- 


peen 


34 


onautics 


requ ts 


will be required to conduct simulated 
high altitude tests of the engine in a 
government facility. Amold Engineer 
ing Development Center would seem 
the most likely site for such testing 
The hydrogen engine development 
program is slated for $16 million in 
Fiscal 1961, plus any money NASA 
can make available from its Fiscal 1960 
Since a contractor will not be 
chosen until the current 
nearly over, funding problems shouldn't 


budget 
fiscal vear is 


De Severe 


Second Stage 

Hydrogen engine will be used in th 
C-2 and (¢ versions of the Saturn 
vehicle Earlier C-1 version will use 
1 Centaur vehicle with two 
XLR-115, 15,000 Ib 


1 third stage 


1 modified 
Pratt & Whitney 
thrust hydrogen engines as 
Second stage will be powered by four 
of an improved version of the XLR-115 
which will develop 20,000 Ib. NASA is 
cxpr cted to choose a contractor for this 
econd stage about Apr. | 

Discussing the various versions of 
the Saturn vehicle, Wernher von 
Braun, director of Army Ballistic Mi 
ile Agency's Development Operations 
Division, has said the C-] will 
be able to put a payload weighing from 
23,000 to 25.000 Ib. into orbit, with 
pavload weight depending on the alti- 
tude of the orbit. He expects the C-2 
Saturn vehicle to be able to put 45,000 
lb. into orbit, send two men around th 
moon or launch radio equipment for a 
Mars or Venus landing 


ve hic le 


T | ‘ . 
Nose Cone Separation 
Halts Titan Test Flight 

Washington—Air Force Martin Titan 
test missile C-4 disintegrated in flight 
Feb, 5 after the experimental nose cone 
tore off and damaged both stages 

Although the exact cause of the pr 
mature separation 1s not 
known, fastening between the cone and 
the second stage is being strengthened 
in later missiles as a precaution 

his was the first Titan shot in which 
separation of the nose cone was to have 
been attempted. Recovery of a data 
capsule ejected from the cone also was 
to have been tried. The Avco cone was 
a scaled-down, experimental nose hav- 
ing the same configuration as the conc 
on the Titan C-3, which exploded on 
its pad Dec. 12. All Titans in the C 
serics will carry similar cones 

The flight was the first launching 
from Pad 16 since it was damaged in 
the December explosion. The C-4 was 
the first Titan that has followed its 
entire schedule from factory through 
static tests and to launching without a 
delay prior to launching or an automatic 
shutdown of its first stage engines in 
an attempted launching. It would have 
second flight test of 
stage ignition and propulsion 

C-4 flew perfectly for 52 sec 
ripped off, damaging 
the sides of both stages and leaving the 
front end of the second stage open to 
the airstream. Structural damage, fir 
ind explosion destroved the first stage 
broke 


distance on mo 


nose cone 


been the second 
before 


the nose cone 


The second way and con 
tinued to fl 
mentum, burning at both ends. Second 
stage intentionally ig 
nited and the safety destruct system was 
not actuated on either stage 

Titan flew earlier in the same weck 
on its first successful test of 


tage propulsion (AW Feb. §, p 30) 


foc 
stage 


some 


engine was not 


second 


Impact LocatorSystems 
Developed by Bell Labs 

New York—Bell 
tories has developed two types of under 
which locate 
the impact point of a ballistic missil 
when it hits the surface of 


lelephone Labora 


vater detection systems 
nose cone 
ind they are now in opera 
Atlantic Missile Range and 
Pacific Mi 


the ocean, 
tion on the 
ire being installed on the 
Range 

One system, which detects 
location from the noise created 
employs five hydrophones 
arranged in a pentag 
onal configuration with a sixth receiver 
in the center The network is con 
nected by to shore sta- 
tions which delay be 
tween receipt of impact sound at thre 


impact 
point 


by impact, 


Onar receivers 


cable 
tinn 


submarine 
measure 


AVIATION WEEK, February 15, 1960 





or more of the hydrophones. Several 
such installations are now in operation 
in the Atlantic, including one near 
Ascension Island. 

Ihe second locating system makes 
use of a sofar bomb which is ejected by 
the re-entering vehicle and explodes 
under water near the impact point. A 
series of hydrophones, usually located 
in pairs and spaced over a wide area 
with cable interconnections to shore 
stations, can obtain an acoustic fix by 
measuring time delay in receipt of the 
sound of the explosion. Detection 
ranges up to several thousand miles are 
possible, Systems were installed by 
Western Electric Co. 


GE Will Produce 
Marine Gas Turbines 


Gencral Electric, in a move to di 
versify its turbine engine product line, 
will produce gas turbines for marine 
and industrial applications 

Initial turbine models include a 
20,000-shp. version of the J79, a 900- 
of the T58 and a 
75-shp. turbine imported from the 
BMW works, Munich, West Germany 

First application for General Ele 
tric’s large turbine will be the main pro- 
pulsion unit for Dynamic Development 
Corp.'s hydrofoil seacraft (AW Feb. 1, 
p. 42 
This engine, the Model 240, will 


be rated at 20,500 shp. for a maximum 


shp. modification 


of 5 min. and will have a continuous 
rating of 18,300 shp. The 5,500 Ib. 
Model 240 is slated to be delivered to 
the Dynamic Development Corp., a 
Grumman subsidiary, for installation in 
late 1960. Sea trials of the hvdrofoil 
craft are scheduled for the spring of 
196] 

The 900-hp. T58 derivative is des 
ignated the Model 720 (Model 722 is 
intended for natural gas fuel). ‘This tur 
bine also will be employed in the 80 
ton hydrofoil craft. This secondar 
powerplant will be used to maneuver 
the craft at low speeds when the dis 
placement hull is in the water, It cur 
rently is powering a 24-ft. experimental 
hydrofoil craft. 

Commercial applications for the 
Model 720/722 include powering a frac- 
turing pump in the petroleum industry 
and as a compressor drive in natural gas 
pipeline pumping station 

The BMW 6002 turbine engine will 
be imported by General Electric in ap 
proximately six months and, it is hoped, 
eventually produced here under license 
he engine is now rated at 75 hp., but 
General Electric expects to market the 
engine at power levels from 100 hp. on 
down. 

The Model 6002 is 28 in. long 
and 18 in. in diameter; its weight is 130 
lb. with gearbox. 
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airframe 


C-130 Boundary Layer Tested 


Lockheed NC-130B boundary layer 
Marietta, Ga. 
layer system until the crew is familiar 
tested at high altitude. If these test 

short takeoffs and landings. Test 
to drive the BLC system, but the 

Aircraft was bailed to Lockheed after the 
project, and the company will finish th 
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Export-Import Bank has 
loan of $6.9 million to Vang, | 
airline, to cover the major 
f two Boeing 
powe re d 


nor 
-! - 
purchase 0 

nental transports 
Rovce Conway bypass engine 
of the purchase price, covering 
spare ind ground 

is being financed jointly by Bo 


Varig 


with European financial assist 


| ngines ir pcing 


Four-point U.S. prop 

test ban, including exp! 
spac wa presented t 
Union and Great Britain 
Proposal would ban all nu 

tests in the atmosphere, « 

regions of pact where cffe 
can now be ag ) 
f the earth which can | 


} 
Cical 


i] ”? ] 
greed to ind 
surface 
tored 





Joint Communications 


Washington—Defense Department an 
nounced plans last week to establish a 
joint military long-range communications 
system through integration and expan 
sion of separate service facilities, as pre 
dicted by Aviation Week (Aug. | p 
23). New t 


work, as now planned, will not includ 


joint communications 


weapon control and tactical communica 
tion system, such as Strategic Air Com 
mand and Air Defense Command trol 
systems. Individual services have opposed 
the plan for fear they would lose these 
important mission lifelines. Joint system 
will be developed on an 
basis over the next decade. 


evolutionary 











ontrol testbed made its first flight last week at 
Festbed aircraft will be taxied and flown without using the boundary 
with its modified controls, then the BLC will be 
we successful, the NC-130B will use the system on 
bed aircraft uses two podded Allison T56 turbines 
roduction model will use four small turbojet engines. 
Air Force terminated financial support of the 
program with its own funds. 


Japanese government is preparing to 
place orders with the U. S. for 42 Con- 
vair Tartar guided missiles, two launch- 
ers and a firing command device to be 
installed on a new defense vessel of the 
Sea Self-Defense Force. Missiles cost 
$100,000 each. The vessel is scheduled 
to be launched in 1963. 


Stanford University disclosed last 
week that it made first reported radar 
contact with the sun last April by 
bouncing a 26 mc. signal off the sun’s 
orona using radar built for ionspheric 
studies 


Japan Air Lines is sending a survey 
team this month to Convair’s San Diego 
plant to study the Convair 880 medium- 
range transport for use on routes in 
Southeast Asia and to Europe. The air- 
line is in the market for three medium- 
range jets for delivery within 16 months 
Japan Air Lines also is studying the 
Caravelle 6, Comet 4C, Boeing 720 
ind 720B and the Convair 600/30. 


Edward J. Ryan, North American 
\viation corporate director of public 
relations, died in Los Angeles earlier this 
month. Ryan, 52, joined North Ameni- 
can in 1944 and become director of pub- 
lic relations in 1948. NAA News Bureau 
Manager William E. Van Dyke will suc- 
ced Rvan 


British Minister of Aviation Duncan 
Sandys said last week that Britain is 
making design modifications to military 
rockets to be used as space vehicles. 
This was the first official announcement 
that Britain plans to use its own launch 
ers in addition to those offered by the 
U.S. He undoubtedly had in mind the 
de Havilland Blue Streak and Saunders- 
Roe Black Knight, probably in combina- 
tion (AW Sept. 14, p. 108). 
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New Plan May End Airline-MATS Fight 


Defense program approved by President would re- 


duce channel traffic, provide longer-term contracts. 


By L. L. Doty 


Washington—President Eisenhower last week approved a program calling 
for a revision of Military Air Transport Service which, if implemented, could 
bring to an end the long drawn-out battle between airlines and MATS 


Che program, which was contained in a study of MATS prepared for the 


President by the Defense Department 


included thesc¢ 


AW Jan. 18, p. 43), 


points, which historically have been the chief sources of contention 


e MATS channel traffic, which is moved 
over fixed routes, will be 
orderl\ 
airlift capability at reasonable cost 
MATS will be equipped to tineet mi! 
tarv ‘hard-core’ 
that cannot be handled adequatel 
commercial carriers 

© Policies of procuring airlift from th: 
commercial ! 
tions are “to be better adapted to 
range Defense Department 1 
ments.” This includes entering 
longer term contracts with 
creasing commercial participation 
clude trafic other than channel 
and giving preference to th 
which are committed to the C 
Reserve Fleet, whose facilities 
suited to defense emergenc 
which show willingness to “acquir 
compromised cargo aircraft.’ 

The program calls for joint mili 
civil financial backing of the 
ment of a turbine-powered cargo airct 
that will be compatible with the opera 
tion of each group. It 
condition that increased use of commer 
cial carriers should be keved to the in 
troduction of 
long-range aircraft’’ by the carriers an 
to the orientation of MATS t t 
‘hard-core function.” 

Since timing of full implementation 
of the program hinges on the devel 
opment and operation of an all-cargo 
turbine-powered aircraft, som 
to when the program 
swing is found in recent 
quests by Air Force 

USAF is now asking for $50 
for the development and design of “‘a 
truly optimum cargo aircraft” which 
based on July | approval, will be placed 
into the first MATS operational squad 
ron July 1, 1964. Second third 
squadrons are scheduled to become op 
erational during Fiscal 1965 

Other points in the 
dorsed by the President are 


@ Modernization of MATS 


‘reduced on an 


basis msistent with assured 


ind other requirement 


Carriers in overseas 


SaITICTs, 


tr 


needs 


devel 


ilso included a 


modern, cconomical 


| 


may be 
budge t 
the 


1] 
miiion 


and 


program en 
hard-core 
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urlift capability is to be undertaken 
in ‘‘an orderly manner consistent with” 


Hard-core fun 


ial militar 


reQGuircie nts 


tions are defined as spe 
ployments involving nuclear retaliato 


Strategi Air Command 


forces, 21K post 
strike recovery mission, tactical deplor 
ments, movement of missiles and spc 
cial munitions 
e Purchase loan guarantee leg 
should 
immediate 
irgo aircraft 
mobilization requirements.’ 
e Equipping reserve and 
Guard units with transports declare 
excess by MATS to augment MATS in 
in emergency should be considered 
e Civil Reserve Air Flee 


examine d 


proposed contain provisions 
wailabilitv — of 


; | 
na 


nsuring 


to mect militan 


National 


i} 


role should be 


Defense Study 


The Defense Department stud 
mitted that the airline type of oper 
tion conducted by MATS js the “gen 
of the bulk of criticism’ 
MATS and added 

The feeling against the MATS 
line type of operation has becom 
trong of late as to constitute an cf 
fective block against the moderniza 
tion of military airlift capability 

On this point, the study found that 
urlift assigned to MATS 
idequate to meet the hard-core require 


med 


capacit\ 


ments of a general war but noted that 


it is “‘seriously deficient qualitv-wis« 
ind greatly dependent on the availabil 
ity of intermediate island 
It said the C-133 is the only modern 
urcraft in MATS, with the 
of the fleet 
gine aircraft, and concluded 
The over-all cargo airlift situation is 
and taken to 
national 


bas¢ 


remainder 
ontaining only piston-cn 


unless action is 
expand the 
cargo capability, both military and com 
mercial, effective airlift support cannot 
armed forces. Further 
go capability is modernized 


5 


scTious 


modermize and 


be assured the 
unless car 


ind expanded, the Department of De 
fense and the nation will continue to 
be denied éficient and economical air 
lift 

Throughout the study, urgent calls 
for modernization of commercial ca 
urlift were The study sa 
that the amount of commercial airlift 
procured by MATS has increased from 
$29.1 Fiscal 1954 to $70.4 
1959. Estimated ex 


ow 
> 
} 


} 
a 


raade 


million in 
million in Fiscal 
penditures in Fiscal 1960 are expected 
to reach $85 million 
Vhe report said that, although MATS 
1 total of 245 aircraft assigned to 
only 511 ar in the 
trategic airlift fleet.’ 


the remainder, the 


Common Us 
Ihe 
| 


tud\ sal 18 


Hale 

not even “transport configured It 

noted that the C-124, the 

f the mulitarv fleet,’ 

wroaching obsolescence 
The stud 
mnmodate 

f military 


lir and 


workhorse 
is rapidly ap 
charged that airline 
only a small per 
trafic that can be 


call 


cntage 


led 


handicd 


aircraft im the 
which w 


Chere are no 
irrier industri 
designed as cargo carrier 
ommercial cargo aircraft have the 
disadvantage of high floor 

loading 
thes 
required payload-range 
The study reported that 

indications that 

undertake 

flects based 
ommercial air freight 
belief widely held 


ernment that 


ind 

lor many typ of mili 
None has 

ipabilits 

while ther 


’ 


MMC TCMl arin 


reo 
es 


are uscless 


willing to some modem 


zation of « irg n the po 
tential of the 
varket there is a 
vithin the go 
f sizable quantiti § of 
itly ac 


1 diver i 1 
government traf 
vould gre leratc this mW xl 


mization 


On this point 
urances of 


irline 


it concluded that 
trafh 


carriers in the 


vernment t thr 


would assist the 
ind financin 
rograms. It said a “major portion” of 

trafic should be a 


‘subye ct to re 


nning g of re-cquipment 


putin igned 


+} 


gist 
1¢ airlines isonable 
iwailability in emergencies and 
issurance of modernization 
ymmenting on the nine-point 
ogram, Stuart G. ‘Tipton, president of 
the Air Transport Assn., sai the re 
| port 


Mend rr 
I 


irried out pro. ice 


contained in the 


in, if prope rly 


ition 


the nation with a 
lift Karl 


ort wa 


istly improved ai 
industry reaction to the re 
favorable although 
ome doubt expr ssed by not 
officials here that the pro 
ever reach the full impk 
tuch 


imilarl 
there wa 
i few 


gram would 


virline 
mentation proposed in the 
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National Takes Delivery of Its First DC-8 


Nationa} Airlines has taken delivery of the first of three Douglas DC-8s. The 


at Miami and will be used for training flight and ground crews before entering service 


jet transport will undergo acceptance checks 


etween New York and Miami. 


Douglas Will Sell and Service Caravelles 


New York—Douglas Aircraft Co. ha 
t its lot with the twin-jet Sud Cara 
le as a short-haul commercial tran 
ontender, ending any prospect 

pt duction of the Douglas DC-9 
Sales prospects of the French jet 
| sharply last week as Dougla 
m reached an agree 
S. sales and service 
production of the airplane 

+2 

innounced — her 

Douglas and Sud covet 
ial product support” for 
ind Douglas DC-5, and 
ther long-range projects 
ompany may develop. Under 
ravelle arrangement, Dougla 
ick le upport, customer 
¢ and parts support, and customer 
und and flight training. Douglas al 
right to manufacture the Cara 

ll represent Sud in vanou 
ughout the world in “all 

ing the Caravelle trans 


omoting the Caravelle and DC-8 
omplementary combination, the 
manufacturers will provide world 


wide sales support for each other 


The igreement 15 beheved to have 
virtually clinched the most likely U.S 
Carave rospect—United Air Lines 
whose order of 20 with option for 10 is 


considered imminent. Sud last week 


would not comment officially on the 
United reports except to say that 
was still under negotiation 
pokesman said, however, that the 
irc being built for United and 
contract isn’t signed, they will be 
;meon 1S¢ 
stumbling block to the 
was the airline's insistence 
that trade-in of 20 piston-engined 
Douglas DC-6Bs and DC-7s be in 
cluded in the deal (AW Jan. 4, p. 32) 
I his consideration may have swung Sud 
to Douglas as a partner instead of Con 
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vhich lsc 
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Mnpa4n 
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non D ugla 


Regardit 
Douglas sa s compan 
duce th ¢ transport f 
within ty I Sud is off 
with Mk. 6 Rolls-R 
AW 
reverse! 
n at the | 
f four pl 


duce 


pro iC 


ind t 


rc4 
nanuta 
Sud n 
mec up 
for French 
tion 
mong 
1 pos 
ippeal 
npan 


deliver 


ts aft-fan engine in the airplane 
If Douglas decides to produce the 
Caravelle, it would provide the manufac- 
turer with a use for its Santa Monica, 
Calif., plant, which is too small for 
irrent generation U.S. transport pro- 
tion 

he plant recently has been used as a 
warehouse 

Donald Douglas, Jr., at the joint con- 
ference here last week with Sud Chair 
nan Georges Hereil, indicated that the 
greement ended any plans for the 
hort-range Douglas DC-9. 

The Douglas company decided, he 
iid, to make the arrangement—first as 
1 sales and service agency and then 
issibly as a producer of the Caravelle— 

ivoid “stretching thin” his company’s 
finances by investing heavily in DC-9 

velopment. Instead, with the Cara- 

lle arrangement, Douglas can concen- 
rate on financing further modifications 
ind versions of the DC-8 

Douglas said his company’s accept- 
ince of a two-engine configuration was 

reversal of an earlier belief that four 
ngines were needed to attract U.S. jet 
ustomers. But jet engines have shown 
superior reliability in their service ex- 
perience, he said, and the two-engined 
rplane can provide the lowest airplane 
ile cost, which counts more than seat 


mile cost in short range operation 
Public acceptance of the Caravelle, he 
dded, has been clearly demonstrated 
l iirline SCTVICC 
Hereil said he believes U.S. carriers 
ll have more confidence in after-sales 
rvice and supply with Douglas han- 
ling that end in this country 
According to the Sud official, the 
Caravelle will sell for about $3 million 
here. Import duty amounts to 12.5% 
f the price. He could not estimate the 
breakeven point of Caravelle sales, 
Hereil said. His company, which he 
id lost about $9 million last vear, 
should break back into the black in 
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1961, the chairman estimated 

Douglas estimated the U.S. market 
for the airplane at about 300 
in the next three or four years. Re- 
garding possible aid to U.S. customers 
in financing Caravelle purchases, Doug- 
las said his company would study each 
case, as is done with the DC-S8, and 
offer help in some cases 

The Douglas official would not set a 
mintmum number of airplane orders 
his company would consider necessary 
to set up Caravelle production. Asked 
if 30—the probable total involved in a 
United order with options—was a reason- 
able number, Douglas 
“that would make life interesting,” but 
indications were that 50 or 60 would be 
closer to the decisive point 


orders 


acknowledged 


Project Studies 


Regarding diversification plans, Doug 
las said his company and Sud _ have 
common problems and would work 
gether in developing other projec 
Douglas recently has strengthened 
study organization in this respect, he 
said, and has undertaken broad research 
in the diversification area. ‘Thinking 1s 
for medium, rather than mass, pt 
tion items with 100 to 1,0 
Goal would be to sell ’ ire or- 
ganization, including tooling as ll as 
manufacturing. The agreement with 
Sud would not preclude either 


oduc 


anit 
units 


ympan' 


ith 


working with others in special cases 


Hereil said Sud’s ag ecment WwW 
Republic Aviation for U.S. handling of 
the Alouette helicopter still stands, and 
that other possible helicopter proj 
also would under the 
commitment 

Sud’s present four-a-month Carave 
production rate was reached in Dec 
ber, four months ahead of sche 
Louis Giusta, Sud managing 
told Aviation WEEK in Paris th 
rate could go to five a month wit! 
adding a production line. With a | 
manufacturer sharing WOI 
monthly total could 
said. Caravelle pat 
different factories around 
at Fiat, which build 
uircraft. Some 66 
work on the Caravelle 
bly is don it Tou 
dail 


Comic 


} 
+ 


rit 4 


go to 
—- 


about 
of Sud 

All final 
louse 


work scnedul¢ 


Future Plans 
At the New York 

las answered some qu 
ing his company and the D¢ 
e Cargo version of the DC-8 i 
studied along with a total ter 
in the field. Among 
tions as to possible configur 


cargo 


+) 


cargo 


DC-5 is 
development 
estimated 
thrust, but is now up to 24,0/ 
sion of the Cara 


‘ 1] 
Will 


limit was around 


ll-cargo vet 
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with “every possible configuration,” will 
be studied in cooperation with Sud 

e Speed of the transcontinental DC-5 
“is not as slow as advertised by all our 
friends.”’ United, according to Douglas, 
now is averaging two minutes less than 
competitors in its jet schedules. Modi- 
fications and improvements now under 
way are related primarily to the long 
range versions of the DC-S, and in 
ternational customers have 
“some slight delay” in delivery 
has been some drag increase problem 
slower speed regime, 


agree d to 
Chere 


in the long-range, 
but fixes are under way 
¢ Douglas is “spending some money” 


on vertical takeoff and land research. 
Scale models have been built but not 
actual airframe 

e Mach 3 transport production depends 
entirely on how much money goes into 
development, and practically nothing is 
now being spent in this area. On the 
other hand, billions have gone into 
rocket development and conceivably the 
next commercial technological jump 
could involve rocket propulsion 

¢ Douglas company’s information on 
the Caravelle crash in Turkey (AW 
Jan. 25, p. 36) indicates the pilot was 
low in a localizer then 
flew into an unmarked hill 


descent and 


Swing-Tail Turbofan Cargo Plane 


Proposed for MATS by Boeing 


Washington—Reduced 


costs and improved performance capa 


operating 


bilities in cargo operations on Militar 
Air Transport Service routes through 


the introduction of a high-speed, large 
capacity cargo aircraft 1 bi 
turbofan engines have been outlined in 


evaluation study 


powcres 
in economK prepared 
for Boeing Airplane Co 

The study, prepared by Prot. Stanley 
University of Washing 
detailed economi m 
parison of the proposed Boeing turb 
fan all-cargo transport with six aircraft 
currently operated by MATS. The air 
craft, an all-cargo, swing-tail transport 
Pratt & Whitney 


engines $cc picture 


Brewer of the 


, 
fon, makes a 


powered by four 
JT3D turbofan 
34). is 
intercontinental turbofan transport 
factors in his 


a cargo version of the Bocing 


Brewer outlined these 
tud 
e Turbofan cargo plane can operate 
1 work unit cost lower than an 
transport now in service 
e At load factors of 50% or 
turbofan aircraft “comes near 


cost 


iting 
than any 


ring total oper 
routes iluated 


ort SINCE 


1 
yng-haul, larg 


. ] . 
| the plane 
le capacits 
nomic advantages ar 


W load fact 


@ Major advantages ar 


skilled and unskilled 


+ 


Lae Inpo 


i¢ hie 


ing carg 

e Unit costs 
irning ipability 

hipment weigh 


ft. Plane is no 


proport 
Aircraft 

tud\ \ 
121¢ 


conoml 


these aircraft were analyzed over 42 
MATS routes selected at random. Costs 
vere based on the Air Transport Assn 
formula, and revenue-producing capa 
bility of each transport was based on 
MATS common user tariff rate. | 
these factors in the analysis, the 

reached this conclusion 


sing 
study 

lor all routes studied and at all of 
the assumed load factors, the cargo-jet 
ind the C-133B are the most profitable 
urplanes insofar as marginal revenue 1s 
oncerned.” 

On the subject of work capacity and 
flect investment, the report found that 
i turbofan fleet would call for “‘less in- 

ind fewer airplanes to per 
iven workload than any of the 


estment 
rorm a 
other transports.” 

Actual cost of each of the 
raft has been set at $5.5 million 
tiicated gross weight of the 
will be 000 Ib. and cargo 
pacity will be 106,000 Ib 
maximum payload range of 2,365 mi 

With 000 Ib the 
urplane can +500 mi. nonstop 
3.000 h 


y 
s 


Cargo all 


Cer 
airplane 
weight 


with a 


: # 
pavload OT 52 


yperate 
\t an annual utilization of 


the Boeing 


fyi 


transport is capable of pro 
ton-miles of cargo- 
Direct operating 
ATA formula 
4.47 cents per 


lucing million 
ipacity 
nnputed by the 
ninimum of 
nparing operating costs of the 
urcraft with the SIX 
| study, the report 


other 


used in the 


he straight ATA formula, the 
n-mile cost f the six an 
ngce from 6.665 cents to 
Other than the C-133B 
to be the most econom! 
ent flect on the basis of 
iption none f the 
ift show in optimum st 


54 ents per 


mad 
nautical-ton 
timated 


ing a formula based on ¢ 
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military costs, the study found the 
C-133B with the lowest cost and the 
C-54 with the highest cost. ‘The report 
pointed out that cost figures should 
be interpreted in the “light of particular 
routes inasmuch as the optimum range 
for many of the craft is lower than tnp 
scgement-lengths that must be flown 
nonstop 
Ihe study warned that “no serious 
ittempt should be made to compar 
costs of MATS peacctime airlift opera 
tions with those of commercial carricrs.” 
However, at MATS tariff rates on 42 
rout t 100, 80 and 70% load factor 
mcluded that five of the air 
ranked this wat 
with respect to profitability: the turbo 
first, the C-133B was 
nad the C-124C, C-121C, 
followed in that order 
C-54 Operations 
In its analvsis of workload and man 
power, the report noted that the C-54 
was “probably the most efficient cargé 
urplane of World War I] 
This transport, according to the study, 


ving 
mild produce 1,100 ton-miles per flight 
“ ur or 217 ton-miles per direct 
h ur 
In contrast, the C-133B—in MATS 
operation—will produce 8,555 ton-miles 
per flight crew-hour or 1,711 ton-milk 
ect man-hour Ihe proposed 
cing turbofan freighter, with th 
same assumptions will develop 16,12 


; + 


per crew-hour or 3,224 ton 
man h nur 
wind that, at a 100 
> 190 hr. utihzation an 
w member assigned t 
raft would generate an 
) ton-miles per hour of 
rew of five men would 


000 ton-mile per flight 


Loading System 


The proposed aircraft also includ 


hanized “‘air-floor’” (pal 
tem. The system will 


e required for loading and 


min, with two mechan 


ind six men. By cutting 

time and increasing utiliza 

ingle urplane by some 3 hr., 

is $10,000 additional gro 

per trip could be earned at rates 

vy MATS 

report found, however, that the 

\ ind volume sacrifice results from 
using the air-floor system since its in 
stallation would reduce payload by 3,500 
lb. and cut available volume capacity bi 
320 cu. ft. Nevertheless, the report 
concluded that such losses would be 
ffset by the increase in daily utiliza 
tion, termed “extremely important in 
the light of MATS emergency mission 


requirements ; 
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Opposition From Major Airlines 


May Cripple Cargo Loan Plan 


Washington—Opposition 
airlines may cripple th 
legislation iuthorizing 


] 


guaranteed loans to spur 


ment and purchase of 
cargo aircraft 

Sponsored by Sen. A. S. Mil 
roney (D.-Okla nd Sen. St 
mington (D.-Mo.), the bill pr 


government guarantee of loa 
$75 million for an individual 
the purchase of cargo aircraft 
by the Depart nt of Defen 
Federal Aviation Agency (AW ] 
3 It has the support of | 
ind the Civil Aeronaut 
1 stimulant to the deve 


cconomical irgo airlift w 


il 
be available to the armed ser 
emergency 
At hearings before Mon: 
ite Aviation subcommittec 
FAA Administrator FE. R. Qu 
mated that the legisl \ 
in the pur hase 
new cargo aircraft 
The qualifications outlines 
fense Department and FAA, v 
© User rate of 10 to 13 cent 
ibout half that of the curr 
ift which hav 
This 
in fron urta 
© A 4,000-mi. range 
load, and a 400 to 50 
CL-44 built by Car 
f General Dvn 


, . 


1 


st of 
$4.4 milli 
Subcomm 
Monroney-S 
from Sen 
Sen. And 
put mi re re 
to CAB pp 
e American Airlines told 
ire confident that funds 
uurces can be raised if we ¢ 
idequate showing that the fl 


iequired will operate with profit 


availability of government-¢ 


loans would not increase our interest in 


the purchase of cargo aircraft.” Braniff 
\irways and Capital Airlines concurred 
in American's statement. 
e Eastern Air Lines, in a similar vein, 
aid that “the mere fact that the loan 
suarantec is available would not create 
in air cargo market ‘ 
e Flying Tiger Line, which has pur- 
hased 16 Canadair CL-44s under a Ca- 
nadian government-guaranteed — loan, 
reported to CAB that “if the purpose 
of government guarantee 1s but a form 
f subsidy, Flying Tiger, for its part, 
vants none of it.” 
e Pan American Airways said that “the 
government-guaranteed loan program is 
in no wav essential es 

Ihe carriers which endorsed the 
suaranteed loan proposal included 
Northwest Airlines, National Airlines, 
Acrovias Sud Americana, Slick Airways, 
ind members of Independent Airlines 
Assn 

CAB Chairman James R. Durfee told 
the subcommittee that 1957 legislation 
providing government-guaranteed loans 
to local service lines has stimulated the 
purchase of 43 aircraft, totaling $22.6 
million. They include five helicopters, 
10 Convair 340s and 28 Fairchild F-27s. 

Quesada supported the measure from 
three viewpoints 
¢ The need for an “uncompromised” 
U. S. cargo plane to retain the nation’s 
relative” position in world commerce, 
particularly in view of developments 
now under way in England and Russia. 
e The requirement of the military for 
rgo lift Ihe military cargo fleet 
then could, and should be limited to 
veeting so-called ‘hard core require- 
ients’—be composed of aircraft which 
re specially designed to carry out-sized 

special military cargo and perform 
niquely military functions, and should 

limited to the number needed for 

ct support of the execution of 
mergency war plans,” Quesada said 
e The desirability of bolstering the air- 
frame manufacturing industry, now con- 
fronted with dwindling employment 
Quesada reported on “an existing and 
functioning and typical’ company now 
mploving 23,000 An FAA study 
howed that on the basis of known or 
ers this firm can now expect, its em 
lovment will go down to 12,000 in 
1961, to 4,000 in 1962, and to 1,500 
> 000 in 1963 

Perkins McGuire, assistant secretary 
of defense for supply and logistics, testi 
fied that in MATS there “is not a 
single modern cargo aircraft in the 
fleet today.” 





NEW REVOLUTION IN DISTRIBUTION 


DISCOVER THE NEW AMERICA— 
5 HOURS WIDE AND 2 HOURS DEEP— 


WITH AMERICAN SWET freight 


Now your whole U.S. market is one market. 
American Airlines has changed the map of a short 
generation ago into a Jet Age market only 5 hours 
wide. In it, you can expedite shipments as never be- 
fore, minimize costly warehousing. 

For American—first with airfreight—now brings 
you JETfreight, first shipping service jet-paced all 
the way. American’s 707s and Electras speed goods 
in the air. JET freight’s special ground handling means 
faster departures and earlier deliveries. 


Teamed with JETfreight is the U. S.’s largest all- 
cargo fleet, led by the DC7, world’s fastest airfreighter. 
So before you ship again, compare . . . it often costs you 
less by air. Both often cost less than rail express ship- 
ments to the same point. 

Choose the first choice of experienced shippers. Let 
your local American AIRfreight representative help 
you revolutionize distribution —ratse profits. Or write 
to: Vice President-Cargo Sales, American Airlines, 
Inc., 100 Park Ave., New York 17, N. Y. 


AMERICAN AIRLINES =AIRfreight 


America’s Leading Airline 





Braniff May Buy 3 More Jets for 1961 


New York—Braniff Airways is seri 
ously considering purchase of three mor 
jet transports for 196] delivery and 
will decide soon between the Bocing 
720 and the Convair 880 

Charles E. Beard, Braniff president, 
told the New York Socicty of Security 
Analysts here last week that he hoped 
the decision would be made by this 
week. It had become a difficult deci 
said, because of the potential 
advantages of each airplane 

Those he listed for the 720 
e Parts interchangeability. Based on 
inventory catalog, 85% of the parts of 
the 7 ire interchangeable with thos« 
of Braniff’s 707-227s now in operation 
lel inter 


son he 


or being vered or are 55 
ch inge ible based on dollar value 
© Engine similarity. The Pratt & Whit 
nev JT3 engines of the 720 are not 
with the JT4s Braniff’s 
7s are equipped with, but the com 
mon design philosophy and manufa 
} fewer  traiming 
Also, cockpit similarity would 
pilot training Braniff is not inter 
ted in turbofan powerplants 

e Size and cabin configuration similar 
to interchange th 
thus giving 


interchangeable 


tur would mean 


' 
would make it cas 
720s with 707s on the line, 

7 great flexibilits 
Those ft the SSO 
e Lowcr initial cost. 

e Lower seat mile cost. 

An intangible advantage might be 
idded to this list as indicated by Beard’s 
xpression of admiration for the 580 as 

beautifu However, he 
707, pointing 


urplane 
also strongly praised the 
out that Braniff had experienced onl; 
two mechanical delays with the singk 
707 it has operated since December 

l if th 


worked 


Beat d the new airplanes 
liver hedules in 1961 are 
itisfactorily, can be bought out of 

vy without the 

ing. Braniff will reach it 

cianon charges this veat 

it, with the figure 


need for am 


running 





Rotodyne Subsidy 


London—Development of the Fairey 
Rotodyne VTOL will be subsidizéd by 
the British government up to $11.2 mil 
lion, according to Duncan Sandys, minis 
ter of aviation 

Agreement has been reached with 
Westland Aircraft, Ltd., which moved 
to acquire Fairey Aviation (AW Feb. 8, 
p. 36). Grant was originally offered to 
Fairey, which turned it down (AW Dec. 
14, p. 35). 
money is hoped to result from eventual 


Recovery of government's 


sales. 





Lockheed Cargo Plan 
Washington—Lockheed Aircraft ¢ 
is surveying the airline market the 
process of setting a final config 
for a new turboprop cargo transport 
ered by Rolls-Royce Tyne engine 
Based on the Super Herculk 
offered jointly to the airlines and 
Force last year, the new transp 
be aimed primarily at the airline 
and delivery is not expected to depen 
on military orders. This would 
that Lockheed intends to invest 
stantial amount of its own money 
project. 
Ihe projected Lockheed carg 


‘ 


‘ 


port will use an advanced version 
Tyne turboprop engine and 
equipped with de Havilland pr 
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e whi hy ral d 


hnancing progral 
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} 
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was ¥( 
Be ird’s 
Braniff 
the Nev 
ha 
for the 

He 
for this veat 
which gave 
factor aver 
vCal { In th 


Braniff w 


internat 

Because of training 
will be lat \pril before 
four 707-227s will b 
SCTVICE Jets will be usec 


domestic and international 


4 


piston equipment will be st 


that is, Douglas DC-7Cs wi 


DC-6s, DC-6s will replace Convair 
340/440s and Convairs will replace 
DC-3s. Braniff’s last three DC-3s (it 
was operating 23 a year ago) will be 
phased out in mid-May. 

Beard sees no replacement for the 
Convairs even on the drawing boards at 
this time. Turbine conversions of the 
Convair will cost 18-20 cents a ton mile 
more to operate, he said, and there is 
no room for adding passenger space in 
the airplane to compensate for this, nor 
do Braniff’s routes indicate a greater 
trafic potential for such equipment. 
Braniff’s many short stage lengths also 
ut the potential speed advantage. 

Some temporary excess Capacity May 
develop this vear as more jets are de- 
livered, Beard said, but Braniff does not 
expect this problem to become serious. 
It is prepared for either eventuality, 
however, for he pointed out that a fully 
depreciated DC-6 does not cost much 
to ramp park if traffic is down nor does 
it have a high load factor requirement to 
yperate profitably if the traffic is there 

Braniff will make a major effort this 
vear to stimulate dav coach travel. “We 
hear a lot about bringing fares down 
for the common man,” Beard said, “but 

ur experience has been that the com- 
mon man prefers first class meals and 
ervice. By the middle of 1961 we will 
know whether the common man can be 
persuaded to fly coach on our routes 
through lower fares.” 

lhis vear Braniff will fly 2! % of its 
available seat miles with 707s and 24% 
with Lockheed Electras. Domestically, 
coach will average 30% of available seat 
niles, compared with 14 last vear, 

nd first class the other 70 On inter- 

tourist class will be ap- 
of available seat miles 


national routes 
yroximately 52 
ffered 
Domestic operations generated $9‘ 

‘f Braniff’s 1959 total revenues of $74,- 
246,651, Beard said. Losses on the 
international routes dropped from 
$269,600 in 1958 to $133,500 last vear 


British Air Carrier 
Enters Bankruptcy 
London—Independent Air Travel, 
Ltd., owner of the Viking aircraft which 
crashed at Southall, Middlesex (AW 
Dec. 14, p. 119), has gross liabilities of 
$789,723, it was revealed at the London 
Bankruptcy Court last week 
Liability for insurance of the 
uircraft still is under dispute, and unless 
insurance money is received, unsecured 


crashed 


creditors—who are owed $676, 
probably will get nothing, according to 
G. M. Haddon, senior assistant official 
receiver. 
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AOLLS-ROYGE 
BY PADS 


THE BY-PASS PRINCIPLE 

PROVED BY THE CONWAY IS 

NOW GENERALLY ACCEPTED 
Conway by-pass jets will enter service this year AS THE CORRECT FORMULA 


in Boeing 707-420 and Douglas DC.8 jet ieliaiaie 


at 17,500 ib. guaranteed minimum thrust. The FOR JET TRANSPORTS 


Civil Conway is being ccduaal to powers over 
20,000 Ib. thrust with improved fuel consump- 


tion and will power the Vickers VC.10. 


The RB. 141 of 14,300 Ib. thrust will power The RB. 163 of 10,100 Ib. thrust has been chosen 
later versions of the Sud Aviation Caravelle. to power the Airco DH.121. 


ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P. Q. 
ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES - MOTORCARS + DIESEL AND GASOLINE ENGINES + ROCKET MOTORS + NUCLEAR PROPULSION 
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Flying Crane Considered for Commuters 


By Robert H. Cook 


Washington—Use of flying 
helicopters carrying passengers in de- 
tachable pods is under study by Federal 
Aviation Agency in its search for a prac- 
tical means of solving the transporta 
tion problems of suburban commuters 
and of downtown-to-airport travel 

Flying crane approach is among the 
proposals for expanding the use of heli- 
copters and VITOL and STOL aircraft 
which FAA is discussing in a national 
tour of industry, transport operators 
and communities under Project Hum- 
mingbird. This planning guidance 
project is being conducted by the FAA 
Plans and Requirements Division, and 
the group expects to report by the end 
of the year on how the growing capabil 
ities of helicopter, VTOL and STOI 
flight can safely and economically be 
integrated into the aircraft pattern 

FAA has launched Project Humming 
bird thinks the 
trend toward greater use of helicopters 
has clearly indicated that this type of 
ur transportation is fast becoming one 
of its major areas of responsibility in 
the formulation of national 


because the agency 


aviation 
policy 

FAA has certificated 550 commercial 
helicopters, and FAA notes that there 
ire three helicopter airlines in operation 
today and that the Civil Aeronautics 
Board has a current backlog of mor 
than SO applications for helicopter-type 
urlines, which the Board will not ap 
industry can produce an 
of making at least a 
break-even operational cost record 

Supporting contentions that the heh 
copter is gaining new importance im alr 
transportation, FAA that 
greater attention currently is being given 
VTOL aircraft 


urline 


| 
prove until 


| 
uircraft capable 


points out 
because of the remot 


n t terminals, heavy 


crane 





Soviet Crane Proposal 

Moscow—Soviet clectric power officials 
are calling for development of a special 
high-capacity flying crane helicopter for 
use in building transmission lines in 
mountainous and roadless areas. 

Soviet 
stringing transmission lines in the Crimea 
and on the Kola Peninsula near Mur 
mansk have been using single-rotor Mi-4s 
to carry fully-assembled metal supports 
weighing about one metric ton or sec- 
tions of heavier supports. But the Mi-4’s 
payload capacity is said to be inadequate 
for this work. Hints that a Russian fly- 
ing crane helicopter will soon be avail- 
able have been appearing with increasing 
frequency in the Soviet press. 


construction organizations 
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growth of airline traffic, present 


restrictions and the gradual 
shift from manned supersoni 
to missiles, causing aircraft ma 
ers to explore new market pot 
FAA feels that the 
in helicopter development h 
outpaced regulatory progr 
wake of New York Airway 
Vertol 107s and Chicago H 
Airways’ order for Sikorsky S-( 
finds that it does not have f 
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augurated its own 24 hi 
operation in the N 
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ready by he t 
their new 


state I 


gency 


helic opt 
irea to aid 
necessary 
should be 
operators put 
service by late 1961] or early 
In a survey of the operat 
tial of helicopters, FAA sa 
¢ Airport-downtown service 
in operation, and ordering « 
tol and Sikorsky 
craft may provide their oF 
the first major breakthroi 
more profitable operation 
e Short haul or feederline 


“bag f p 


‘ 


; 
turbine 


an untouched 
could tap, once na 
control svstems 


oper itors 
and traf 
rea compl xes are 
e@ Business aircraft, 
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operations, may get a signin 


yoquire 
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from such developments t 
Model 250 engine, which w 
95 lb. and mav sell 

garded by the project s 


step forward th 


engine 


idoption of the 
helicopter use could 
raft to “come 


thunderbolt 


upon 
ind begi 
rabbits” 

KAA poimts out 
weight/power rati 
economical operation 
safety of an 


much to settle 


extra eng 

the concern 
now have over autorotatior 
with single engine helicopt 

over city centers. It also wil 
strument flight regulation 

mall helic pter mo 
since the extra power woul 
strict vertical takeoff or land 
conditions, follow 


in the 


heavy fog 
cal radio beain 

e Commuter travel is consi 
most likely prospect for flying 
erations utilizing “people p 
suburban commuters, AA 
three-engine flying crane capal 
ing as much as 40,000 Ib 
Pods considered could be de 
buses, or even subway cars 


‘ 


1yV 


as a bus, the pod would cover a subur- 
ban area to gather passengers, then drive 
to the nearest heliport to be picked up 
by a flying crane. The crane would de- 
posit the pod either at a downtown heli- 
port or, in the case of subway design, 
it the end of the subway line 

Pods designed only for flying crane 
use could be stored between morning 
and afternoon rush hours, thus freeing 
the crane aircraft to transport cargo or 
do a variety of construction work. 

Another version of the flying crane 
would use a crane and pod combination 
for an aerial limousine service between 
downtown areas and airports. ‘Ticket- 
ing, reservation, baggage and all other 
services usually performed at the airport 
would be done in a complex of down- 
town terminal heliports constructed on 
rooftops. Mobile lounge-type pods 
would be designed so passengers could 
disembark directly from the pod into 
the waiting aircraft on the runway. 

Actually, project officials said, a sep- 
irate building would have to be con- 
structed to carry out such a plan, al- 
though railroads have expressed an in- 
terest in the proposal by pointing out 
that all transportation facilities needed 
by the traveler are already present in 
railroad terminals which could be al- 
tered to include a heliport. 

Getting the aircraft and pods to carry 
out this plan would not be difficult, 
FAA said, on the basis of talks with 
manufacturers, but the major problem 
will involve community cooperation in 
icquiring heliport sites. 


Continental’s Sales, 
Net Profits Increase 


Continental Airlines recorded a 1959 
operating profit of $3,530,000 and a net 
profit of $1,624,000, with gross sales up 
61%, $45,683,000 for the year. 

Ihe carrier's 1958 results included a 
net loss of $132,000 on gross revenues 
of $28.455.000. 

Continental’s 1959 net profit in- 
cluded $1,200,000 net capital gains 
from the sale of piston aircraft. Ex- 
penses were up 54% to $42,153,000, 
interest increased from $1,141,000 to 
$2,361,000, and cash throw-off (depre- 
ciation, amortization and profit) was 
up from $5,111,000 to $10,765,000. 

Introduction of Boeing 707-120 serv- 
ice between Chicago, Los Angeles, Den- 
ver and Kansas City was cited by the 
airline as a strong factor in its record 
revenues and profits. Passengers carried 
in the jet-augmented Continental fleet 
totaled 1,107,000 in 1959, an increase 
of 30%. Revenue passenger-mile total 
increased 60% to 676,978,000. 
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hen} FLY WEATHER-WISE—— ==> 


JET STREAMS... 


High Velocity Winds Speed Long-Range Jet Flights 





Approximate average winter positions of the four major jet streams over North America. The paths 
’ I 


eh 





fluctuate from day to day and even wander hundreds of miles with the seasons. But, pilots stay 


within their centers by taking fcadings Of the neatly Constant air tempetatures Of the core, 








§ mene jets can boost their ground speeds upwards of 2 to 5 miles deep. Wind speeds at the core are generally 
150 miles an hour with the help of the jet streams— about 150 mph (though much greater velocities have 
giant rivers of westerly winds, flowing at hurricane speeds, been recorded) and diminish outward from the center. 
2to8 miles above the Northern and Southern Hemispheres. * * * 


Jet streams are basically a result of the marked tem- 


perature Variations existing betw een the tr ypical, extfa- No matter w hat the aircraft, ow hat the flight plan— 


tropical and polar tropopauses, and are usually found jet from Los Angeles to London, or small private 


coursing along the broad areas where one tropopause plane from Cleveland to Toledo— Mobil has the per- 

overlaps another. Shaped much like a flattened tube, the fect, top-quality product for every Aviation need! 
P ' I } 

streams are from 100 to 300 miles in width and from So, remember ... Fly Weather-Wise! .. . Fly Mobil! 


MOBILJET FUELS +» MOBILOIL 


~MOBILGAS AIRCRAFT 


MOBIL OIL COMPANY, 150 East 42nd Street, New York 17, New York 
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Delta Air Lines has taken delivery of the first of 10 Convair 880 turbojet tray t All 10 will be in service this fall. Delta 
also has six Douglas DC-8s, all in service. Aircraft shown, the first production § xpected to be FAA-certificated about May 1. 


Delta Is First Airline to Receive Convair 880 


— 
< Pe eee 


Convair 880 can carry $4 first-class passengers or 110 coach passengers at 615 mph Range with full first-class payload and normal 


} 


reserves is 3,450 stat. mi. Takeoff, CAR runway under sea level standard condit s, 1,750-mi. trip, is 5,200 ft.; landing requires 


5,300 ft. under same conditions. Four General Electric CJ-805-3s are rated at out 15,000 Ib. thrust each. 








BEA Chairman Forecasts ‘Mass Market’ 


By Glenn Garrison 


New York—British European Airways 
trafic, boosted by a boom in United 
Kingdom and European travel, was up 
20% in 1959 and is expected to rise 
inother 20% this vear, according to 
BEA Chairman Lord Douglas of Kirtl 
side. 

Lord Douglas told Aviation WeEk 
here that the era of mass air travel in 
Europe “is really coming about” and 
will be stimulated by 
scheduled to go into effect this summer 
BEA’s 1959 net profit was about $5, 
600,000 after a 5% payment on capital 
to the British government, Lord Doug 
las said 

BEA has begun phasing out its las 
piston-powered aircraft—Douglas DC-3s 
which handle some short hauls within 
the U.K.—and by the end of 
will be an all-turbine airline. It 
of Vickers Viscount turboprops wv 
1ugmented in April by de Havill 
Comet 4B jets, which will go first 
BEA’s I ondon Moscow 
Vickers Vanguard turboprop deliv 
ire expected in Apmil, with the airc 
scheduled to go into London-Paris 
ice in July 

Short-haul de Havilland DH-121 
equipment is scheduled for 1963 deli 
crv. Metal is being cut on the first air 
plane, which will be flying next vear 
according to Lord Douglas. Finally, 
BEA is ordering six Fairey Rotodvn 
VTOLs for 1964 delivery. 


new, lower fares 


+ 


SUTNMNCT 
fleet 


i be 


route 


In the meantime, BEA is considering 
purchase of two or three intermediate 
helicopters. Lord Douglas has flown in 
the Vertol 107 and Sikorsky S-61 tur 
bine-powered helicopters and said BEA 
will have to decide within the next two 
or three months whether to buy one of 
these rotorcraft, or the Bristol 192, 
under consideration. These intermedi 
ite helicopters might be suitable for 
cross-channel operation, the BEA off 
cial said, or might be used on BEA’s 
Lands End city 
urhelds. 


also 


| 
serve small 


routes to 


Twice-Weekly Service 


Uhe carner began London-Moscow 
service last April and in 1960 has ex 
a 58% load factor on the 
which is BEA’s longest 


twice-weekh 


pe rienced 
| 


1,OU0U-m1. route, 
Viscounts now handle the 
service, with Russia's Aeroflot operating 
l'u-104 jet aircraft on a reciprocal basis 
Che 57-passenger Viscounts require 
1 stop at Copenhagen, but the Comet 
vill operate nonstop over the rout 
Aeroflot Tu-l04s, which also have 
stopped at Copenhagen as part of the 
route agreement, will then operate non 
top. The Russian jets provide 
in mixed first class anc 
figuration; BEA’s Comets will be fitted 
vith 24 first class and 68 tourist seat 
Lord Douglas said the BEA-Acroflot 
ervice has been handled under 
good administrative arrangement, 
1 minimum of BEA personnel 
at Moscow or Acroflot personnel at 


> seats 


tourist on 


quite a 
with 
re quar 





WM 


FIRST FOUR of 20 Vickers Vanguard turboprop transports ordered by British European Airways (AW May 4, p. 47) are shown at Vick- 


ers’ Wisley, England, test center where five Vanguards are being used in the current flight test program 


eee 
— eee ee. 


London. The British carrier has as 
signed only one engineer to the Moscow 
end 

lechnical services are exchanged on a 
‘“knock-for-knock basis,’” Lord Douglas 
said—i.e., without charge. Each airline 
maintains a small store of spare parts at 
the other's home 

Moscow trafic is growing and will 
increase in 1960, the BEA chairman 
said, but the additional capacity pro- 
vided by the Comet will probably be 
enough without increasing schedules 
American tourists make up most of the 
Moscow According to Lord 
Douglas, 30,000 Americans visited the 
Soviet capital last vear 

lo handle the language problem in 
the London-Moscow operation, both 
BEA and Acroflot carry interpreters on 
uircraft. However, the Russians 
have put English-speaking trafhe con 
trollers in their towers at Moscow and 
it two alternate airports, Riga and Kiev 

BEA’s Vanguards in the London- 
Paris will carry 25 first class and 
75 tourist seats. The turboprops will 
compete in this market with Sud Cara- 
velle turbojet cquipment, but Lord 
Douglas said the difference in 
on the 225-mi. route will be onls 
3 min. and this, the BEA official 
the most important factor on 


basc 


business 


their 


CTV IC! 


block 
tirri 
ibout 
said, 1s 
hort-haul routes 
BEA’s 


r oo me 


ivcrage route scgment is just 
Its only route in excess 
of 1,000 mi. is the London-Moscow 


run. Generally, Vanguards will handle 


ie ~S 
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First of 20 Vanguards ordered by 


l'rans-Canada Airlines is scheduled to fly this month; seven others have reached final assembly line. 
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Pan American Gets First Intercontinental DC-8 


First intercontinental version of the Douglas DC-8 jet transport, powered by Pratt & Whitney JT4-A (J75) turbojets, was delivered to Pan 


American World Airways last week. Plane carries 22,000 gal. of fuel, is certificated 


Comets the 
longer runs. On a 500-mi. segment 
like Switzerland-Nice, mixed Comet 
and Vanguard schedules may be pro 
vided 

Lord Douglas favors fare differentials 
for various types of equipment, but is 


routes up to 500 mi. 


far from sure that general agreement 
will be reached on such a move 

The 65-passenger Rotodynes will be 
operated from the center of London 
to the center of Paris, and would b« 
suitable for service between London 
ind anv large citv within a 200 m 
range, Lord Douglas said. But thes 
aircraft will not be competing in the 
mass market because fares must be 
higher in them. Fares in the Rotodyne 
ervice mav be 25 higher than in 

1 wing first cla service, the BEA 
om nd 
Describing the DH-121 as “a proper 
hort haul ject,”” Lord Douglas said it 
hould fill a needed gap in the spec 
ru f quipment, such as the Vis 
unt lippe lou im ots) tun The 
DH-121 “may well be a winner from 
that point « iew,” the BEA official 
said 

The DH-121, 


Douglas, will carry 75 passengers in 


iccording to Lord 
mixed service or 100 economy pas 
sengers, fly at 600 mph. and operat 
from 6,000-ft. runwavs At the mo 
ment, the DH-121 “has got the field 
to itself since the American short 
haul ict proposals such as the Douglas 
DC-9 are not moving ahead, he pointed 
out 

The BEA chairman pointed out the 
importance of carefully tailoring air 
craft to an airline’s route pattern and 
said many airlines lose money by trv- 
ing to fit planes with too much range 
or payload onto unsuitable segments 
The care BEA has used in approaching 
this requirement, Lord Douglas said, 
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is illustrated by the 52-page BEA 
fications for its Viscounts 

The BEA official said the 
of lower and special fares eff 
year in Europe was neede 
increased airline apa ify in 
true mass market. Aim of sp 
is to induce people to fly at 
and thereby even out the p 
vallevs of business. To that 
are differentiated by time of 
dav of the week. hour of th 

BEA considers the Air | 
bination of four big Europe 
riers a i verv sensible arrang 
Lord Dougla iid “people } 
ing about An 
it is not considered such by BI 
oted that BEA ha pO ] 


terrancan ( 
London-Athen Fach cart 
vide three Comet 4Bs for th 
ind some BEA Viscounts and 
DC-6Bs also are involved. M 
tenance and overhauls of all 
will be done by BEA at Lon 
also may be exchanged f 
operation, but this is not 
B™A, although it has no tra 
route, book 1 good deal 
business in the United St 
$10 million in this busines 
booked in the United St 


1 takeoff gross weight of 310,000 Ib. 


ear, according to Lord Douglas 

lhe BEA chairman does not fore 
cc supersonic transport operation in 
the 1960s. Being a short-haul airline, 
BEA would not be a supersonic pros- 
pect anyway, but Lord Douglas believes 
uch aircraft generally are “longer away 
than many optimists think,” perhaps 
10 or 15 years in the future. 


BOAC Management 


Changes Clarified 


London—Shake-ups in the structure 
f British Overseas Airways Corp., ru- 
nored since Minister of Aviation Dun- 
in Sandys started campaigning for 
eater efficiency in the aircraft industrv, 

w are beginning to take shape 

Ministrv of Aviation has confirmed a 

sort that there are changes slated 
mong the airline’s top brass control. It 
nnounced that Sandys had issued this 
tatement 

In view of the speculation 
risen about the membership of the 
ard of BOAC, I should like to make 
the position clear. Last November, Sit 
Gerald d’Erlanger told me on account 
f demands of his private business he 
vould not wish to continue as chairman 
f BOAC after expiration of his current 
term of appointment in 1961.” 

Sandys’ added that BOAC Deputy 
Chanman Sir George Cribbett in- 
formed him recently that for reasons of 
health he would not be able to continue 
for more than another three months 

I therefore most reluctantly accept this 
resignation with effect from Apr. 30,” 
he added. Decisions on future appoint- 
ments are pending 

A BOAC spokesman in London de 
lined comment. Basil Smallpeice, the 
\irline’s managing director, is slated for 
promotion to BOAC’s deputy chairman 
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Space probe reaches 
herghts of over 500 miles— 
speeds of over Mach 10—_ 
with unprecedented reliability .... 











AND BRISTOL SIDDELEY 


Bristol Siddeley Engines 






One of the largest manufacturers of motive power units in the world 
Limited produ e the Gamma. A liquid propellent rocket engine, the Gamma powers the Saunders-Roe 
Black Knight, Britain’s highly successful space research vehicle. An extremely reliable powerplant 
the Gamma produces a total sea-level thrust of 16.400 lb (7,438 kg) and nearly 19,000 Ib (8,618 kg) 
outside the earth’s atmosphere, for a total powerplant weight of only 700 Ib 

The Gamma has sent Black Knight over 500 miles into space at speeds in excess of Mach 10 with 
a reliability that is unprecedented. For, to date, the Gamma has never failed to fire successfully 

Since Bristol Siddeley’s rocket division began work in 1946, it has developed a wide range of 
components. By combining these components in single or multi-chamber layouts, thrust requirements 


from 500 |b up to very high figures can be met. 


Cee nerenererrn ananannan ao 





BRISTOL SIDDELEY ENGINES LIMITED 


BRISTOL AERO-INDUSTRIES LIMITED, 200 INTERNATIONAL AVIATION BUILDING, 
MONTREAL 3, CANADA. TELEPHONE: UNIVERSITY 6-5471 














SUPPLY THE PO 


POWER FOR THIS AND THIS 


AP co brp 


ig Me | 


Bristo! Siddeley Maybach dicse! en The Gristo! Siddeley Orpheus 


The Bristol Siddeley Proteus powers 
gines power Britain's fastest express train world’s most advanced 


Britannia airliner. Four Proteus give 


ightw ! 
the British Railways “Bristolian.’’ Two jet engine is 130-seat aeroplane a speed of over 
type MD 650 engines, developing a total of standard 100 mph—a range of over 5,000 miles 
2,200 hp, give the “Bristolian” a top speed Orphe Britannias are in service with twelve air- 


r 90 mph. craft and is 8} fier wr eight ot nes and with RAF Transport Command. 
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AIRLINE OBSERVER 


> Domestic trunkline prices on the New York Stock Exchange continuc 
to follow a steadily dropping market. With rare exceptions, most trunkline 
common stocks held close to 1960 lows throughout the earlier part of last 
week, and several companies hit new lows for the year 


> CSA, Czechoslovakian airline, is scheduled to replace its [1-14 transport 
aircraft with Tu-104 turbojet transports on its Prague-London route begin- 


ning Apr. 1. 


> International Air Transport Assn. resolution establishing a new fare struc 
ture in the Western Hemisphere has been tentatively approved by th 
Civil Aeronautics Board. Specifically, the resolution adopted by traffic con 
ferences last year in Honolulu (AW Oct. 19, p. 38) calls for these changes 
3 to § in first-class fares, introduction of north 


it 20 under normal tourist fares and adoption of 


increases ranging from 

bound directional fares : 
jet surcharges ranging from Sz ti Z 
Northbound directional fares from Chile will reflect reductions of 20 t 


5-7 
ZS 


+ + 


$28. Tourist fares remain the same 


> Some British engine experts fear Britain is two years behind the U.S. in 
turbofan engine development and that this will greatly compound Britain's 
competitive problems in selling jet transports in world markets. They feel 
the British industry should abandon the long-range jet category and con- 
centrate on competing with the U. S. with a short or medium-range turbofan 
project. Observers feel one factor behind the turbofan lag is Britain's use of 
engines buried in the wing, making installation of larger diameter turbofan 
engines a problem in current aircraft. 


> Port of New York Authority has partially automated its monitoring of jet 
takeoff noise at New York International Airport. An automatic system has 
been mounted on a pole approximately one mile off the end of a major run 
wav. When noise reaches a certain decibel level, the automatic unit is 
tripped, and the reading is sent by wire to a special operations unit in the 
airport terminal. Other runways are still monitored by personnel in automo- 
biles, but the automatic svstem may be extended later 


> Federal Aviation Agency has amended Civil Air Regulations to require 
one pilot at the controls of an aircraft flying above 35,000 ft. to wear an 
oxygen mask at all times. All other flight crew members are required to 
wear oxygen masks that meet fast-donning requirements. 


> Aerovias Ecuatorianas may lose its U.S. foreign ait 
ate between Ecuador and Miami via Panama. Civil Aeronautics Board ha 
iuse whv the permit should not be canceled 


Carricr permit to oper 
isked the imrier to show 

: “ar . . ; : 
grounds that the Ecuadorian rment has canceled the airline’s author- 
ity to operate the route because it has failed to serve it for the past 


years. 


> Civil Aeronautics Board members Alan S. Boyd and Whitney Gillilland 
have dissented against a majority opinion granting Flying Tiger Line an 
exemption that extends to June 30 on an agreement with Lufthansa to pro- 
vide two round trip flights weekly for the West German flag carrier between 
Frankfurt and New York. In granting the exemption, the majority noted 
that the State Department urged its approval as being “in the national 
interest.” In his dissent, Boyd said he did not believe that traffic should be 
diverted from U.S. carriers over an extended period of time “by a foreign 
carrier through the facilities of a U. S. carrier not certificated to serve the 
line under review.” He suggested two years as a maximum period for such 
leases. 


P Vickers-Armstrongs is proposing a freighter version of the VC. 10 cargo 
transport with a swing-nose. Vickers feels it has overcome difficult control 
and systems breakage at the front to gain significant weight advantages 
This is because a joint in the nose does not have to stand the same order 
of aerodynamic loads that a swing-tail layout would, the company said 








SHORTLINES 





> British Overseas Airways Corp. will 
resume service to Cairo within the near 
future after a four vear suspension of 
operations following the 1956 Suez 
crisis. The airline has settled all points 
of negotiation with the United Arab 
Republic government. Ground han 
dling operations will be conducted by 
Karnak, the Egyptian travel organiza 
fron 


> Air Maroc of Morocco has picked up 
its option on a second Sud Aviation 
Caravelle. The French aircraft manu 
facturer has now received orders for 61 
of the turbojet airliners 


P Lockheed Air Service has signed an 
igreement with Bnstol Acro Industries, 
Ltd., of Canada for inspection and 
maintenan services on the Proteus 

0 turboprop engine used on the Bris 
tol Britannia turboprop transport at 
Lockheed’s New York International 
Airport overhaul base. Service will be 
ivailable to airlines with Britannia serv- 


into New York 


> Military Air Transport Service has in 
vited 96 civil air carners to quote bids 
for transporting outsize cargo durnng 
liscal 1961. Bidders must be able to 
furnish aircraft with specific types of 
loading facilities and doors capable of 
receiving large, extremely heavy cargo 
Bids must be received at Scott AFB, 
Ill., no later than 4 p.m. on Mar. 18 


> Napier Engines, Inc., of Canada has 
ippointed William C. Wold Associates 
f New York as U.S. & Central Ameri 
in sales agent for the Convair 540 
turboprop aircraft in the corporate and 
executive transport field. B. J. Vierling 
ind Aircraft Supply Co. of Washington 
vill continue to specialize in the airline 
uircraft market. The airliner, powered 
by Napier 
been in operation with Allegheny Au 
lines since July, and the carrier has 
rdered five more of the aircraft, with 
ptions for an additional 15 


Eland turboprop engine, has 


> Pan American World Airlines is 
placing all piston aircraft on its Middle 
astern routes with turbojet aircraft and 
expects to complete the operation by 
the end of this month. The airline has 
received authorization from the Civil 
\cronautics Board to suspend service to 
Mezze Airport at Damascus because the 
lirport’s runways are inadequate for op 
eration of large turbojet aircraft. ‘The 
United Arab Republic has advised Pan 
American, however, that a new and 
larger airport will be constructed at 
Damascus and that it will be in opera 
tion by 1962. 
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¢ tape recorders consume magn ¢ t have a pr and so on. No matter what the bandwidth you can 
It is because they have run very fast to captur 0 ilf the speed, on half the tape, at half the cost on an 

range. Running t: fast the ¢ t t wid R n just a short time can be astonishing. If you use 30 

nch, 1-mil tape each week your weekly tape bill is 

An FR-600 can sav ilf of that each week and liter- 

eeks. In your particular case it might take more time 

[ j yu NOV t Oo fascinating reason for getting the full FR-600 story. 


cost therefore. At 60 ips the FR-600 has a 25 bandwidth AMPE» \ PRODUCTS CO., 934 Charter St., Redwood City, Calif 


This instrumentation recorder can buy itself in IS weeks 








i Re Be he EN 2 
Full-size model of the Project Mercury man-in-space capsule was used in the 35th successful drop to check the reserve parachute letdown 
system. Drogue chute separates (left), carrying capsule’s antenna fairing and the sled used for installation in a USAF Lockheed C-130 trans 


port which made the drop from 31,100 ft. over the Salton Sea, Westmorland, Calif. Closeup of capsule sled is at right. 


Radioplane Tests Mercury Capsule Landing System 


« 
4 
se 
% 
h 


a 


lest capsule weighs one ton and is landed 
by a Ringsail parachute developed — by 
Northrop Corp.'s Radioplane Division 
Drop rate is 30 ft./sec. A failure condition 
in the landing system was deliberately built 
in to test the reserve chute (shown at im- 
pact, left). Chute, which is the same size 
as the main chute, disconnects automati- 


cally at impact. 
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SPACE TECHNOLOGY 
Mercury Pilot’s Orbital Role Described 


San Antonio, Tex.—Important rol As soon as separation from t Douglas noted. A single handle on 
lot st the pilot’s right side provides control 


the Project Mercury astronauts will  tainer occurs, the autopil 

play in successful orbital missions, dé the capsule in about 5 s« er all three axes, configured into th« 
spite the high degree of automation 150 deg. in the yaw axis an center of rotation of the three major 
being built mto these vehicles, was deg. base up in the pitch axi notions around the wrist joint. Pitch 
described at USAF’s Acrospace Medical — the capsule is positioned in th controlled by radial and ulnar devia- 
Center, Brooks AFB, during a space mode. This is to assure that ret tiop of the wrist, vaw by flexion and 
medicine lecture by Lt. Col. William can occur at the soonest po xtension of the wrist and roll by 
K. Douglas, the astronauts’ flight sur ment to avoid landing on th ipination and proneness 

of Africa if full orbital veloci l'o further complicate matters, there 


gcon 
Dressed in his fully pressurized suit gramed orbit parameters ha no acrodynamic damping in the vac- 
} 


the selected astronaut will be taken out ybtained 
to the pad, placed in the capsule and Up to this time, if all g tarted into motion bv a control move 
tightly strapped into his form-fitting istronaut has taken no t nent, it will continue that movement 
custom-made couch. This will occur the flight, Col. Douglas 1 nd at the same rate until an equal and 


ximately 2 hr. prior to launch during this 





um of space, so once the capsule i 
, 
i 


itels pl t pposite control force is applied—re- 
Actual preparation for the flight sive role. For ; OWT tion control for the Mercury capsule 
t three days before the monitor instrument cing supplied bv hydrogen-peroxide 

Col. Stanley White. acro lights which will clue him ts, with maximum throw of the con- 
onsulting staff, Langley R functioning r malfun 


, . i] 
ntcr \ - noted Castro-in eft hand 
handle 


trol providing up to 25 Ib. thrust. 

O In positioning the « ipsule, the pilot 
ipabl f il] not relv on coordinated movements. 

imnvtinn« I Instead. he will rotate the « ipsule in 

ended in he vaw axis, then in the pitch axis 


preparation, including a sp 

cial low-residue dict designed to lessen 
handling of fecal wastes. will be in rri 
luded iring the v he will be laun platfor This 
ro Launch abort pri liftoff is a pad-safety f ble, Col. Douglas added, because of 

will be planned watching — ture, but it does introduce mtrol cross coupling and gyros with 
high-ace of uncertainty and dependen nly 2 deg. of freedom. Reference items 
the pilot’s mind, Douglas exp wovided the pilot are a conventional 

From liftoff to entry into tl three-axes artificial horizon modified to 

Capsule Checkout he must remain alert and pr give all three indications on one in- 
After the astronaut is securcly manually operate a number trument to reduce need for scanning, 
Ilv would window so that he can see the horizon 


strapped in, the lid to the entrance items which normall 
hatch of the McDonnell capsule will care of by | utomatic nd a periscope so that he can view the 


be secured with 140 nuts, bolts and cluding activation of the 
rew Capsule checkout procedur purge bott! o fill the 


Coordinated movements are not pos- 


ictivity to avoid a 


pe riod, 


horizon 


Earth View 
The earth-viewing periscope gives a 
ri field of view of the earth with a “mag 
ically fication” of 0.7, presenting a 19-deg 
iew of the earth’s surface in the inner 
in optimum § | t > in. of the unit’s field Outside this 
, in. circle is presented a view of the 
ith from horizon to horizon—the 
ipproximately 20g lique of manuf wing angle of the scope being slightly 
If all ge well, the Atlas intercon still awaits final demonstrati nore than 180 deg. With this periscope 
tinental sti missile carricr will White point The I nd strip maps, time clocks, and other 
lerate to a peak of 8g in a littl of oxvgen aboat ovided iavaids, the pilot will be required to per- 
min., then staging occurs, the vironmental svstem allows a red form certain navigational problems pre- 
two booster motors fall off, and accel fer greater amounts of lcakag ented to him before departure, such as 
eration will drop abrupth to lg but cially on earlv short flights. ‘Tl letermining time over various easil\ 
builds up to 9g by the time the sus- naut will wear a suit that ecognizable geographical landmarks 
taincr motor burns out. The capsule 1utomatic backup for the ca 

nd its contents are then abruptly — in 
weightle Weightk period for the hould oxvgen utilization f failure of more elaborate equipment 
Mercury capsule and the astronaut will limits, he added In orbit, the pilot also handles other 
vary in the course of the flights pro- t insertion into orbit, t t tive tasks, such as making periodic 
rramed—carly flights will make up to must be prepared to manual eports to ground tracking stations and 
three orbits cach lasting approximately — the capsul retrofiring if tl laving vital instrument readings to 
1.5 hr., some 100 naut. mi. above the matic stabilizati system nfirm data telemetered to the ground 
earth. Schedules encompassing 19-orbit function, and the stabilizat He also will monitor cabin pressure, 
flights with Mercury-type vehicles are orbit he must then maneu xygen tank pressure and CO, since he 
in the planning stage for the next few sule in various axes for pur mav be the first to detect that these are 
years, AVIATION Weex learned. servations of the earth iching dangerous values and he is the 


i 


takes ipproximatels 30 min., so for 
approximately one hour the astronaut 


will sit secured in the capsule waiting ( stain 
iutomat 


1) ul 
1} i 


for | minus zcro, OFT a sudden cmecrt 
CTC abort signal, which will send 
him, three seconds later, 2,500 ft. into 
the air with an acceleration lasting 


at 


lightly over one second and peaking 
nm 1 


| lhe periscope will be used as an orient- 


the event of capsule rupt ig and stabilizing instrument in event 
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Time 
control... 


by 
Bulova 


mee 


Bulova hardware includes special purpose timers 





Bulova pioneering has opened up whole new areas in metering time and distance 
—has lead to refinements in simplicity, reliability and cost reduction. 


Bulova talent and production know-how can easily satisfy your needs for reliable 


special purpose timers, whether they call for simple runaway escapements or com- 
plex dual channel mechanisms. U L @) VA 


Experience in precision design and manufacture is the Bulova tradition—the Bulova 
capability—it has been for over 80 years. For more information write— 


Industrial & Defense Sales, 62-10 Woodside Avenue, Woodside 77, N.Y. 
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only one who can take corrective action. 
There is no automatic faceplate on LATEST ADDITION TO THE PACIFIC FAMILY OF ACCELEROMETERS... 
his helmet, and if rapid decompression 
should occur or, even more dangerously, 
slow decompression, the pilot must get 
the faceplate closed and evaluate the 
situation to determine further action, 
which mav include voluntary immediate 
initiation of the retrofire sequence for 
return from orbit. It is hoped, Col. Poe 
Douglas said, that the pilot will be : _— replaces 


istute enough and calm enough to avoid att accelerometers 


re-entry at a point that would result in EEE Ssh 
landing in other than primary or se (approximately twice its size 


ondary recovery areas. If the emergency ‘ 
dictates otherwise, he must then be pri actual size) 


pared to survive on land or water am 
place between 40 deg. north latitude 
ind 40 deg. south latitude 

Scientific observations also will be re- 
quired, such as reconnaissance of cloud 
cover, auroral displays, astronomical ob- 





servations, body sensations, presence or 
absence of illusory phenomena and am 
variations from normal earthbound sub- 


Gaur yagi tion of the third smallest on the market I 


orbit, the capsule will be prepared for 
re-entry. Re-orientation of the capsule 
will be performed automatically, but the 
pilot must be prepared to take over in 9 
event of failures. The capsule must be 

oriented with its broad base forward 

ind clevated at 35 deg. prior to reach- 
ing the predete maleal wall where the inexpensive 0 


retrorockets are to be fired. If the ca,- 
j 


Series 


Unique Torsion Bar Suspension 
and restraining system 


: out of alie ‘1 ie . " 

stale is ou ilignment bevond peci POTENTIOMETER -TYPE MODEL 4205 ced Sy sacny Sea oe 

fied limits, a locking device prohibits ith exceptionally rugged, 

firing the retrorockets. There are three r M a T = 2 ee a ny ne ay me 

of these rockets aligned so that their potentiometer pick-off and/or 
switches provide versatility 


center of thrust is through the capsule’s silable in a wide variety 


center of gravitv. Fach rocket fires for Replacing another acceler its size ranges 
10 sec.. but each is fired 5 sec. after its in an air to air missile, this { idition to 
“ ” Pacific's family of acceler vers 2% 
predecessor in a “ripple” pattern : 
| ' P f t f t} ] accuracy over a i t range. and 
nter of gravitv o e capsule 
veg tp ] ate ; ' par has the smallest envelor market 
cannot be predetermined since it‘is sub- measuring oaly 1.1°W x 1.5"L x .8’°D! Desianed 
ject to change and depends on factors as an inexpensive instrun metering Series 
mu h as fuel onsumption, oxvgen con- and control it features silic iping for Lig he. M , 
. " na r — ghtweign tniature - 
umption and the like, imposing an- unsurpassed shock and immunity combines wide flexibility of 
1 . > + > NaS i trate design and performance 
other guidance task on the astronaut Each of Pacific's basic ited is a ee 
After retrofiring, the capsule is oriented representative of a serics o! inits that high production instrument 
. . vary only in output char They are Potentiometer pick-off 
into the re-entry attitude, which is a ful a t “ - ection of G ranacs with 
ully¥ loole* ested and s,ducho 
} *y a ) Cc o ‘ +. ‘ . ' t perating range of 
ase-lown — of 1.5 deg As the ar models that can n ration +1G to 0O— +50G 
mosphere is entered, aerodynamic oneasus remeats. 
forces build up to cause oscillations, In the design and product rometers 
these being of such magnitude that « 1p- and ether electro-mech ponents 
sule attitude cannot be accurately main- Pacific’s creative ability ring skills, 
tained by the reaction control jets experience and prod facilities, can 
However, it still will be necessary to save yo nd time 
For Increased Accuracy 
ipplvy counteracting control forces to pig acvepiets “on slenntnar i 
prevent the oscillation rate from build- rmation environmental conditions 
aa tandard Originally designed for us« 
ing bevond unacceptable limits. At ap- ' te or on an anti-missile missile, this 
: , . spe ; designed nit features temperature 
proximately 10,000 ft., a ribbon para- oa veautae sonnel Gaavien 
chute is deploved to lower the capsul nents, write today! 
to the surface with an impact velocit 


of 30 fps. This is another instance | PACIFIC SCIENTIFIC COMPANY 


where the pilot will have to monitor the ENE o 
iutomatic system and be prepared to . ©. Ban 22009, Les Angeles 22, Ss 

. Creative Manufacturing SAN DIEGO « SAN FRANCISCO 
manually activate the parachute, then end Govetepment SEATTLE * PORTLAND, ORE 
determine the status of the primary in Airborne Controls = ARLINGTON. TEXAS 
parachute; if unsatisfactory, jettison and REPRESENTATIVES: Eastern U. S.—Aero Eng. Co 
deploy the secondary canopy. ae Canada—Garrett Mfg. Corp 
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Employing matched components drawn from a broad and 


versatile line, Air Products electronic 


maintain specific temperatures fror 


airborne and ground-based applications, and provid 


laborator} 


range of variable temperatures for 


neering b 


requirements. Complete systems e1 g 


ucts assures reliability and efficier 


tror 


Air Products intensive cryogenic « 


been devoted to the simultaneous deve 


cooling systems .. . including open 





to 200°K, for 
eaw 


and 


of all basic 
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Air Products is available to 


determine the most practical application of each system. 


data and 


es seer re er —_ ae. ae - a 


——— 
———— I 
| ER Paton ; 


= 


4s. 
t 


One of cight 70-in.diameter tanks which will contain fuel and liquid oxygen for t! turn space vehicle booster is shown in a metal- 
working machine at Army Ballistic Missile Agency's Redstone Arsenal at Huntsville, A Saturn will be 22-ft.-diameter when completed. 


Saturn Vehicle Tankage Takes Shape at Huntsville 


Tankage for the Saturn 1.5 million-Ib.-thrust space vehicle booster tered around t 105-in. diameter tanks. Alcoa aluminum sheet 
is taking shape rapidly at Army Ballistic Missile Agency's Redstone is dhe to the 105-in. segment (below, left). Placed in a 
Arsenal at Huntsville. The tanks will feed cight Rocketdyne metal-work fixture, the sheet is trimmed to ensure precise align- 
H-1 liquid fuel engines grouped in a cluster and cach developing ment wher ndrical sections are joined. When completed, 
188,000-Ib. thrust. Much of the fuel will be carried in a Jupiter the center tank will be 60 ft. long. The engine cluster will be 


intermediate range ballistic missile sheathed in Alcoa aluminum; fired later t n a static test stand which has been specially 
eight modified Redstone missile tanks containing fuel and liquid modified for turn project (AW Feb. 8, p. 29); even though 
oxygen will encircle the Jupiter. The aluminum is Alcoa alloy modified for tremely high thrust, one side of the tower can 
5456, considered highly weldable. About 11 tons of 5456 are still be used r static testing of Jupiter IRBMs. Huntsville 
needed for the tanks. Forgings also are of this alloy. Five spun engineers h mpleted a million gallon capacity steel water 
bulkheads (below, left) are used in forming oxygen and fuel com reservoir wh nps 40,000 gpm. to the blast deflector to quench 
partments in the 70-in. diameter tanks which, in turn, are clus flames and h: mm the tests. 
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4000 subcontractors are represented 
re-entry vehicle “family portrait” 











in this unique 
dramatizing... 


4 years of USAF, 
G.E., SUBCONTRACTOR 
re-entry vehicle 


progress 


The key to this 


| 
between General Ele 


ment, the Ballisti 


Center of the United 


and large subcont: 


so many vital contrit 


IN 1959 ALONE, the 


MSVD placed upo: 


teamwork on Air F 
@ Over 35,000 diffe 
on subcontracto: 
@ More than 25,00' 
“*small’’ subcontr 


@ More than $26,0% 
purchased by thes 


major portion of 


@ And more than 
‘“*small’’ business 1 
If you’d like more 

Vehicle Department 

entry vehicle progr 

activities . . . writ 

Vehicle Departme: 


ré 
Ji 


ess has been teamwork . . . teamwork 
s Missile and Space Vehicle Depart- 
lissile Division and the Ballistic Missile 
States Air Force and the over 4000 small 
rs alike who have helped MSVD make 
ys to U.S. re-entry vehicle progress. 
lowing figures indicate the emphasis 
this important factor of subcontractor 
provects. 

purchase orders were placed by MSVD 

1959. 

these MSVD purchases were made from 

* Dusinesses. 

000 worth of goods and services were 
000 orders. This amount represented a 
mtract dollars received by MSVD. 
000,000 of this $26,000,000 went to 
mation about G.E.’s Missile and Space 

its subcontracting activities, its re- 
or about any of its space technology 

Section 160-70, G.E. Missile and Space 

198 Chestnut Street, Philadelphia 4, Pa. 








Hilliard W. Paige, General Manager, Missile 
pace Vehicle Department with Air Force re- 

try vehicles developed by MSVD. 

RVX-2 Re-entry/Recovery Vehicle, the largest 
blation-type re-entry vehicle to travel full 
BM-range and be recovered. 

Flotation balloon used in recovering USAF- 

MSVD research re-entry vehicles. 

Recovery equipment package for RVX-2. 

Satellite Aeromedical Re-entry/Recovery Vehicle 

for USAF Discoverer Program. 

Maork-2 recoverable Data Capsule which flew in 

Thor re-entry vehicle and returned first films 

from outer space. 

Mork-3, an advanced operational-type re-entry 

vehicle for Atlas. 

RVX-1, first ablation-type re-entry vehicle to 

be recovered after full ICBM-range flight. 

Mark-2, first U.S. operational heat-sink re-entry 

vehicle now in use on USAF Thor and Atlas 

missiles. 

Typical ground support equipment developed by 

MSVD for USAF use. (A) Mark-2 prelaunch check- 

out console. (B) Mark-3 missile mating equipment. 








MISSILE AND SPACE VEHICLE DEPARTMENT 


GENERAL ¢ 
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JPL Studies Future Solar Power Units 


By Richard Sweeney 


Pasadena, Calif.—Advanced _ tech- 
niques for electrical power demands of 
lunar and deep space probes are being 
‘eveloped and evaluated at National 
\cronautics and Space Administration’s 
Jet Propulsion Laboratory here 

Power supply development, judged 
ne of the knottiest space technology 
problems, is being pushed at JPL to 
meet three general future periods 
@Qne to three vears. Solar cells will 
| redominate as the powcr source in 
this time span, JPL feels 
e Three to five vears, during which 
lar furnaces will produce high tem 
peratures for translation into clectrical 
power through thermionic devices or 
to heat a working fluid which will drive 


nother type generator - 


¢Six to 10 vears, when lightweight PROPOSAL by Jet Propulsion Laboratory for a space payload configuration uses two solar 


nuclear reactors should be usable to panels as a power source. Panels indicate 
cate heat for similar subsequent con 
rsion to power © Radioisotopes can deliver power 
Engineers at JPL indicate today’s $3,000 to $5,000 per regulated tt 

power supply state-of-the-art makes po the using component 

le ratios rynging from 0.2 or 0.25 w e Nuclear reactor costs 


to one watt per pound of pavload under There are several available 


} 
yptimum conditions. Present JPL pay each with unsolved problem 
load projections call for 500 Ib., plus could affect cost 
minus 200 Ib. for lunar unmanned Since the use of rotating 

instrumentation payloads, and 300 Ib. to regulate power would 
for deep space probes which include a rcliability in comparison 
guidance system functioning after of solid state techniques, JPL f 
thrust termination. JPL feels that a latter should be used on 

tio of one watt per pound of payload where flight time exceeds 


. 
wit! 


spac 
100 } 


should serve for unmanned instrumenta- However, solid state avioni 
tion payloads for the next 10 vears tion in space environments ha 
new problems. such as chang 
Economic Aspects ; I ' 
ponent capabilit due to lach 
Studies of various power-gencrating compared with standard capal 
g g 
techniques at JPL include analyses ings now in use which wer 
howing these economic aspects for operation in an air-and-gr 
¢ Using solar cells, price of cach regu ronment. This requires a 
lated watt delivered to the using com itionwide re-rating progt 
ponent is from $500 to $700, perhaps vi components to be op 
$1,000 under certain conditions. This pace §' stems, JPI feels 
for hardware alone, with no develop Analysis indicated that greatest 1 


ment cost included turn for investment would be to u 





Methods of Providing Space Power 


Required: A 100 w. power level for 150 days for an unmanned Mars space probe. 
A. Energy Storage Systems: 
Batteries giving 100 watt-hours per pound 3,600 Ib 
Fuel Cells giving 250 watt-hours per pound , 1,420 Ib 


B. Power Conversion Systems: 
Oriented solar collector-thermionic diode (collector weight 0.2 Ib. sq. 
ft. and 2.5 watts per diode) 
Radiocisotope-thermionic diode converter (isotopes yielding 2.85 watts 
per pound and 2.5 watts per diode) 
An oriented solar cell panel on Mars (5 watts per pound) 
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payload would go to moon, Venus or orbit earth 


power sources to meet electrical require 
ments, rather than energy sources 
Power sources are solar and nuclear, 
with output measured in watts. Energy, 
ources include batteries, fuel cells, and 
hemical conversion systems, with out- 
put measured in watt-hours 


Weight Increase 


\ plot of weight against time for 
juxiliary power supplies, JPL says, 
shows energy sources weight increasing 
with a slope of almost 45 deg., while 
the powcr source Curve shows constant 
weight with time increase. 

Power source is better than an energy, 
ource 

® Morphological (three-sided) chart is 
made of power requirements, methods 
of satisfying them and necessary life- 
time. 

e System selection parameters are stud- 
d for reliability, efficiency, cost per 
watt and regulation. 

¢ Power supply development and use 
is geared to payload weight and time 
requirements, using the ratios men- 
tioned earlier, with but comparatively 
small variations 

Current state of the art has solar 
cells operating at 8% efficiency in con- 
verting the sun’s heat to electrical power 
above earth’s atmosphere. The sun 
produces, in space near the earth, 140 
w. of heat per sq.cm., leaving 92% to 
be radiated. Solar cell panel effective- 
ness is a function of the cosine of the 
ingle of imcident sunlight, dictating 
proper panel orientation to obtain max- 
mum cfhicerency 

Mission of JPL is development of 
unar exploration and deep space probe 
vavloads. Experiments composing the 
pavloads developed for the now-can- 
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Solar Power System Parameters 





Power System Performance 


Standard panel area — ft. 

Number of panels each flight 
Unregulated output per panel — W. 
Total unreguiated solar panel output 
Power system output required w. 
Power system output available —W. 
Power system output margin W. 


10 10 10 
2 2 6 
70.) =—110 43 
220 258 

158 «6158 

149) =—«175 

9 +17 





' Higher effectiveness solar cells. 
? Dec. 14, '59 survey. 


E is a Venus payload, F is for Mars. 





A, B, C, D systems would either orbit the earth or go to the moon. 
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lar cells, JPI that 


“window 
required incre 
could be 
by increasing distance fron 
sun on a vehicle traveling to Mars, 
or Saturn 
expected attitude con 
Vega pavloads would be able to 
w deviations of from five to 10 deg 
1 significant power loss occurred 
ding to calculations under tl 
ine law, making requirements mu 
stringent for the tim periods 
ved in Mars and Venus flight 
ittitude 
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; 
added in increme 


trol system 
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1 one or two degree 
tion had to be 
nickel 
pavload power supply to prov 

rl le flight time 


6 1¢ 


1dmium batteries 


JPL considered a radio-isotope power 
source for Vega payloads but discarded 
the svstem diffi 
culty of preventing personnel contami 
nation in case of mishaps. Isotope 

diate constantly throughout their half 

ind are not controllable like a r 
ctor. JPL feels that government ap 
proval will be given to fly reactor nuclear 


sources before radioisotopes ar 


because of cost and 


Nowe! 
illowed 
However, radioisotopes look 
or lunar-impact pavload 

es if impact survival can be guar 

ed. Power have to 

te through, an one-month 

cvcle for 


rhe nomena 


ittrac 
powc! 
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entire 
idequate measurement 
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source, JPL feels, for 
ICt crawl I vehick required 


OWT 


ntific measurements for 
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landing n he scheme unattrac 
\] rage svstem would ha 


1 r 
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Nuclear Power 
JPI scientists sa‘ 


+ 


wer 8’ ani VoTe 


that if 

utilized in a lunar 
pavload, much more data 
gathe red and returned to earth 

quality would be much high 
red with batteri or hemical 
ion systems such as fuel cells 
», power available with a nuclear 
stem would permit use of a beacon 
on which sub 


n an impacted payload, 
ind im- 


quent pavloads could home 
pact in the same area, they point out 
Communications and power supph 
losely related on unmanned t 
ring pavloads }PI feel 
the leas 


of power. Power supp! 


munications 18 uscT 
mmuni 
tablished 
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cations had been 
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SCHEMATIC of circuitry for a typical power supply is detailed above 
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The system has 


provision for rechargeable batteries in addition to solar panels. 
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lanned path or had a failure, control 
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ridiation from reactor fucl and other 
parts of the ubject to dangerous 
levels would have before 
the ould possibly start a re- 
cutri be destroved or torn apart 
by re stresses Chis would 
vent a major fallout hazard 

Nuclear reactors for space 
have been in development to meet sev- 
levels One is for 3 kw 
SNAP IT); another is for 30 kw. with 
xpansion potential to 60 kw. (SNAP 
VIII); a thnrd system now is up for bid 
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t various stages of development (left), and opti- 
of solid state elements in a regulating system. 


ted reactor design configurations to 
eld higher utilization of reactor en- 
g Iwo types under investigation 
¢ Cavity reactor for propulsion (which 
would supply heat for conversion 
iuxiliary power), wherein the com- 
istion chamber of a rocket engine is 
placed by a chamber containing a crit- 

1 mass of fission material. Nuclear 
iaterial is held in place by spinning the 
centrifugal force, 
her scheme 4 work- 
ig fluid, such as hydrogen, is passed 
through the nuclear material, is heated, 
then ejected through a nozzle to pro- 
thrust such as produced by a con- 
ntional rocket engine. Some scientists 
ngaged in original cavity reactor work 
n 1955 at Atomic Energy Commis 
on’s Oak Ridge Laboratory now are 
oing this work in JPL’s Physics Sec- 
Main effort of this group is di- 


hamber to produce 


by SOTTIC ot} 


tion 
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DRAWING shows a possible solar par 
Ihis type might be applicabl 


landing. 


onfiguration which would be used for a moon 
to the Atlas-Agena satellite. 
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Division of The Budd Com- 


pany, Philadelphia 32, Pa. 
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rected toward solving the gas dynamics the colder anode. The electron 
ispects of cavity reactors, primarily the through a vacuum, where their pa 
problems associated with separating the creates another force or “space cl 
fission material from the working fluid, which tends to block their crossing 
ind keeping fission material in the re- 'o enter the anode, clectron 
ictor have to overcome a work functi 
¢ Direct generation of electrical power it is less for the cold anode tl 
n the fission process by separating and hot cathode. Electrons have a 
ollecting the fission fragments. Phys- of energy which is used when tl SELF 
Section points out that this theory through the resistive load and 
not new, but the technology needed _ plish useful rT Magnitud 
xccomplish it has been in develop ergy surplus is the measure of et LOCKING 
nt. However, an in-pile experiment if the diode 
sing this theory has been completed A ver gap, (0.0004 
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omplish work before returning bout 15 JPL sav 
hot cathode Thermionic de Radiation of surplus heat fron 


1 ] 1] : 
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liodes, and are of two tvpes—vacuum . il lls face now ‘Als 
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rating temperature for the ¢ power supply face the he 
liodes now is indicated to be in the problem, vw ncreased comp! 
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nui Cop 
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levices mentioned earlier should be o1 
At least three to five vears of research of surface temperature, which 

ire necessary before either of these de tional to the interior heat of 

vices can be incorporated into flight ponent n rials caused bi 

hardware to succeed solar panels, iC l I | irrent Interior 
ding to JPL spokesmen met terioration 
Principles of thermionic power gen ship o rt surface temper 

eration are that the electrons in the ice is significant becaus 

hot cathode develop enough energy in atmosphere or gravity 

from the heat input to overcome the convect ir current 
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ithode and is called the “work func mal cont 

tion.” Work function level varies with ind mounting 

materials. After electrons have escaped This po 

the hot cathode, they have to move to — higher pow 
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ted systems under 
It appears that heat transfer capability 
of materials either is lost or deteriorates 
severely under vacuum en 
ment, ]PI 

Another space environment problem 
affecting power supplies is sublimation 
ind embrittlement of materials. JPI 
discovered this when silicon greas¢ 
was used to provide thermal cot 
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mica washer which 
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was traced to transistor 
by overheating when the 
mated and thermal 
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OVERWING NOZZLE 
with 3 rubber-covered 
protector rings 

PROTECTS WING SKIN 
DURING REFUELING 


Buckeye’s #12101A overwing 
nozzle is loaded with features 
that make refueling safer, 
easier, more economical, too. 3 
bumper rings keep metal parts 
of the nozzle away from the 
aircraft skin. Hose wear is held 
to a minimum by the built-in 
360° inlet swivel. The 2-inch 
N.P.T. swivel turns freely on 
teflon and ball bearings and is 
accessible for repair. 

The 60 mesh strainer assem- 
bly, located in the outlet, is re- 
movable by hand. 100 mesh 
strainer is optional. Replaceable 
trigger guard comes with a 
handy loop for hanging. Stand- 
ard equipment includes dust 
cap, ground cable and alumi- 
num deflector tube. It’s the 
easiest-to-use, easiest-to-work- 
with nozzle ever designed. 

For full details on this and 
other Buckeye Aviation Re- 
fueling Equipment, write: 
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sion warning/avoidance system 
activities 

The group, 


at approximately six-week int 


which meets 


cludes representatives of the 
the 


I Tansy 


three military services, 
Pilots Assn., the Air 
National Pilots Assn., National 
tics and Space Administration 
Pilots and 
tional Business Aircraft Assn. Ro 
Buck of FAA's Bureau of Rese 


Development is chairman of th 


Owners and Assn. 











However, without 
of what ac the maneu 
ering airplane pilot plans to take an 
instant later ivoidance Ssvs- 
t dict whether a hazard exists 
ertaintv, Bendix 


ire turning prior 


knowledge tion 
no collision 
em can pr 
with 100% « 


out 


points 


Previous Efforts 


Previous industry efforts to develop 
collision avoidance system generally 
been based on an equipment 
which attempts to predict the “miss- 
distance” between two aircraft in order 
to establish whether it is large enough 
to be considered safe or not. If the 
miss-distance is too small, an evasive 
maneuver in the form of a turn is 
called for. 

This approach requires accurate 
measurement of the relative bearing 
angle or closing rate between the two 
aircraft in order to draw the exceedingly 
fine line between a safe and a hazardous 
miss-distance Chis technical 
problems in turbulent air conditions 
ind makes it difficult to hold svstem 
size, weight and cost down to moderate 


have 


poses 


levels 


New Criterion 


Bendix Radio proposes to use a new 
criterion for determining whether 
evasive maneuver should be made, 
it proposes to use 


an 
and 
a change in altitude 
(dive or climb) as the escape maneuver 
[he new criterion is time: time to the 
nearest approach between the two air- 
craft and the minimum escape time 


67 





TTT 
TTL] 


j 
Ih 


yee 
VAAN 
wv 
> 


LA WA \ \\ \ 
Y= A 
{fi 

\ ae !//! I} if 


EN \\\\\\\Y \ NW 
wlll 


4 | 
W//// / 

/ i}, i] / y 

i] j j 


/ 


BENDIX RED BANK ANNOUNCES NEW FACILITIES for research, develop- 
ment and production in Safing, Arming, and Fuzing Systems and Components. As systems increase in 
complexity the need for higher precision in safing, arming, and fuzing grows. To meet this need, Bendix 
Red Bank Division has created a new department exclusively devoted to design, engineering, and pro- 
duction techniques for these vital systems. g This “Special Products Department” is staffed by engineers 
selected for special abilities in this field. Environmental test equipment and precision tooling enable 
swift, accurate transition from design to product. Fresh approaches to design and production problems are 
encouraged by environment conducive to creative thinking. Performance-proved production resources 
back up new ideas. m Since 1941, Bendix Red Bank has grown from a maker of simple electrical devices 
to a producer of complex electrical and electronic systems. This is added assurance that here your most 
complex safing, arming, and fuzing problems will receive knowledgeable attention from fundamental 


Yj 
4, 
Y; 


analysis through final production. 


SPECIAL PRODUCTS DEPARTMENT 


“Ted Conk DIVISION 


EATONTOWN, NEW JERSEY 


7 E. Providencia, Burbank, Calif. « Export Soles & Service: Bendix International, 205 E. 42nd St., New York 17, N. Y. 


West Coast Office: 117 
Conadion Affiliate: Aviation Electric, ltd., P. O. Box 6102, Montreal, Quebec 





needed by pilot and airplane to change 
altitude sufficiently to avoid a possible 
collision once an alarm is sounded, 

For cxample, suppose that tests show 
that a jet transport pilot requires at 
least 40 sec. after alarm to execute a 
vertical escape maneuver. If a collision 
avoidance system can detect another 
aircraft converging at or near own-craft 
altitude and if it can predict how long 
before the two aircraft will reach mini 
mum separation, the pilot woald want 
to start an escape maneuver before the 

time-to-nearest-approach” equals mini 
mum escape time (40 sec.), regardless 
of whether the nearest approach might 
ultimately prove to be a safe or hazard 
ous encounter 

Bendix Radio has proposed a colli 
sion avoidance system that operates on 
this philosophy. If there is another ait 
craft at own-craft altitude and the sepa 
ration between them is continuously 
decreasing, the system calculates how 
long it will take before their separation 
reaches a minimum. Then, before the 
time-to-nearest ipproach equals — the 
minimum escape time, the svstem 
ounds an alarm and indicates whether 

t should climb or dive 
cause the me system doc 
yredict whether the situati 
" ife-miss”” or a collisio 
with which measure 
greatly cased 
function which the Bendix 
ivoidance svstcem performs 1 
ine whether there ar ny 
urcraftt at or near own 
ach equipped urcratt 


d 


; small radio transmitter 

in the UHF band, which 

cally broadcast a serics of 

pulses where the spacing 

en individual pulse s automatically 
i function of the airplan 
iltitude Ihe series of alti 


1 pulses might be transmitted 


quipped airplane would also 
radio receiver which analyze 

lses received from all other aircraft 
in the vicinity to determine which, if 
inv, are at or near its own barometri 
iltitude. Where sufficient altitude sepa 
ration exists, no more detailed anal 

required to indicate that airplane 1s 
not now a threat. But if one or more 
aircraft are at own-craft altitude, fur 
ther analy is required to determine 
whether they are a threat 

This much of the Bendix technique 
is not in itself new or novel. Similar 
ideas for altitude filtering have been 
advanced by others 

However, because Bendix does not 
ittempt to predict miss distance ‘to 
determine whether an escape maneuver 
is required, it avoids the problem of 
accurate bearing measurement which 
has plagued earlier collision avoidance 
system efforts. Instead Bendix needs to 
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... now taking © 
Lockheed ELECTRA’S 
temperature...to 1°C. 


The AUTOTEMP is acompletely new 


Accuracy 0.1% 
Meets MIL-E-5272C 


High accuracy, and easiest needle 


pointer plus digital in-line counter 
readout, are the principal service fea- 
tures of the BH183 AUTOTEMP® jet 
engine temperature indicator. 

AuTOTEMP® is designed and pro- 
duced by the makers of the JETCAL 
Analyzer®, the only jet engine tester 
used throughout the world. 


Full information is contained in o 


Soles-Engineering Offices 


- ib 


instrument...a continuous null bal- 
ance 144-inch slidewire potentiometer 
combined with a linearizing analog- 
to-digital converter. Its accuracy is 
the simple attribute or phenomenon 
of its novel and basic slidewire 
potentiometer! 
Self-contained...silicon-transis- 
torized, miniaturized, hermetically 
sealed, servo-driven...the AUTo- 
TeEMP’s 3”-diameter case includes a 
Zener reference, power supply, ampli- 
fier, servo motor, cold junction com- 
pensation and the 144-inch slidewire 
and punched tape to linearize thermo- 
couple e.m.f. for exact, counter-type 
digital readout. The needle pointer 
indicates in 50°C increments over the 
0 to 1200°C full range of the unit. 


Bulletin BH183 available for the asking! 


ATLANTA, GA., COMPTON, CAL., DAYTON, OHIO., VALLEY STREAM, L.1.,N.Y., WICHITA, KAN., 


TORONTO, ONT. (George Kelk Lid.) 


MITCHAM, SURREY, ENGLAND (Bryons Aeroquipment itd.> 








Garrett Systems and Components 


. Shut-off Valve 
. Cooling Turbine 


. Windshield Temperature Sensor 
. Cabin Temperature Selector 
. Cabin Pressure Manual Control! Vaive 
Cabin Pressure Selector 
. Wing Temperature Sensor 
. Spoiler Magnetic Amplifier Position 
Controller . Check Valve 
. Rudder Trim Actuator P Sensor 
. Elevator Horn Balance Temperature Sensor 
. Tail Temperature Sensor 
. Cabin Pressure Outflow Valve 
. Water Separator 
\, P Sensor 
. Anti-ice Vaive 
» Spill Valve Cabin Air Vaive 
. Orifice Tee 
. Solenoid Valve 
. Cold Air Check Vaive 
. Spoiler Actuator 
. Spoiler Follow-up Transducer 
. Aileron Trim Actuator 


. Floating Control 
Thermostat 





© | 


Close cross-the-border teamwork between Canada and 
the United States has again been exemplified by The 
Garrett Corporation’s Canadian and U.S. manufactur- 
ing divisions...this time in their joint design and pro- 
duction of the many major systems and components for 
Canadair’s new Turboprop CL-44. 

The first long range aircraft designed for the air cargo 
swing-tail freighter 


industry. this revolutionary 


solves the problem of rapid. economical cargo movement. 


. Ground Cooling Fan 

. Secondary Heat Exchanger 
. Back Pressure Valve 

. Modulating Air Vaive 


. Modulating Hot Air Vaive (Wing Anti-icing 
. Flow Control Sensor 
. Primary Heat Exchanger 
. Floating Control Thermostat 
. Modulating Air Vaive 
Hot Air Check Valve 


ital to the CL-44— 


. Flight Deck Mix Valve 
. Cabin Duct Anticipator 


. Cabin Magnetic Amplifier Temperature 
Control 


. Windshield Magnetic Amplifier 
Temperature Control 


. Elevator Horn Balance Magnetic 
Amplifier Temperature Control 
. Tail Magnetic Amplifier Temperature Control 
. Wing Magnetic Amplifier Temperature 
Control 
. Jet Pump 
. Outfiow Vaive 
Flight Deck Anticipator 
. Galley Refrigerator 
Spoiler Command Transducer 
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Full responsibility has been assumed by Garrett for 
the reliability and compatibility of all components of 
cabin temperature 
Anti-icing 


the air conditioning, pressurization, 
control and wing spoiler actuating systems. 
systems controls and other system components supplied 
Iso shown above. 


staff 


overhaul and repair of aircraft, 


by Garrett are a 


Garrett Manufacturing has and facilities for 


design, manufacture. 


missile and ground support components and systems. 


Garrett Manufacturing Limited j A Subsidiary of re Gasery commomarton 


4 RACINE ROAD, REXDALE, ONTARIO @ 12655 LAIRD @BLVD., MONTREAL 16, QUEBEC 
REFRIGERATION SYSTEMS @ PNEUMATIC VALVES AND CONTROLS @ TEMPERATURE CONTROLS @ CABIN AIR COMPRESSORS 
TURBINE MOTORS @ GAS TURBINE ENGINES @ AIR TURBINE STARTERS @ CABIN PRESSURE CONTROLS @ HEAT TRANSFER 
EQUIPMENT © ELECTROMECHANICAL EQUIPMENT @ ELECTRONIC COMPUTERS AND CONTROLS @ INSTRUMENTS @ SURVIVAL EQUIPMENT 





BENDIX collision avoidance system is a cooperative type which requires equipment in both aircraft to protect either. 
technique permits a minimal version for smaller aircraft which alerts fully equipped planes, depends upon them to make escape maneuver. 


measure only range between own-craft 
ind other aircraft at or near the same 
iltitude, and the rate at which this 
range changes with time 

An obvious way to make such meas 
urements would be to equip each air 
raft with a DME-tvpe transponder, but 
this would result in dozens of aircraft 
each interrogating and replying to one 
inother in a terminal area, raising seri 
ous interference problems 

Bendix therefore has selected a more 
ingenious approach to measuring range 
between aircraft which not only mini- 
mizes the interference problem but also 
the collision avoidance equip 
uircraft must carry. This 
technique, sometimes referred to as 
ground-bounce ranging,” is being em 
ployed by at least one other company 
for majliters applications other than 

- . 


ollision avoidance, 


simplifies 


ment which 


Ground-Bounce Ranging 


For every pulse of energy broadcast 
by the collision avoidance transmitter 
iboard uirplane, other aircraft in 
the vicinity will receive two (or more) 


one 


pulse , 

One is the energy 
direct path through the air between 
iircraft. The other is the 
energy that bounces off the ground, bil 
liard-ball fashion 

Ihe time delay between the receipt 

the di pulse and the 
round-reflected pulse is a direct func 
the distance (range) between 
urcraft and their altitude above 
the ground, i.c., terrain clearance. If 
the delay is long, the two aircraft are 
relatively close. If the delay is short, 
they are separated considerably 

By measuring the time delay between 
the receipt of the direct and the ground 
reflected pulses and by measuring own- 
craft height above the ground, it is 
possible to compute the distance be 
tween the two aircraft. Because the col 
lision avoidance system already contains 
much of the circuitry required for radio 
altimetry (a transmitter, receiver and 


that travels the 


the two 


t-route 


tion of 
the tw 
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timing circuits), Bendix beli 
perform height measurement 
appreciable increase in system 
ity, avoiding the need for a 
radio altimeter 

When aircraft are fiving « 
tainous terrain, ¢crrors in mea 
fective aircraft height 
significant into 
value of distance 
aircraft 

If a ratio of 
used to initiate the escape wal 


can 
the 


range) separ 


error;rs 


range to rang 


rain-induced errors cancel out, | 
Dr. J. S. Morrel told FAA 
COPAG This cor 
based on mathematical anal 

This ratio of range t 
which Bendix calls Tau, has t! 
sions of time. It is directh 
the time to nearest approa h 
aucraft. The Bendix 
gusly monitors the ratio of 
WMhgt-Ate. - 

If it reaches a value of 
twice the minimum escape 


meeting 


syvsten 


However, 


particular type aircraft on which in- 
stalled, the collision avoidance system 
will sound the maneuver alarm. Thus 
for an airplane with a minimum escape 
time of 40 sec., when the ratio of 
range to range-rate reaches 80 sec., the 
scape maneuver alarm will sound. A 
safety factor of less than 2:1 may be 
used if an operator prefers to take added 
risk to minimize the number of escap 
ilarms 


Threat Exists 


If an airplane’s collision avoidance 
system determines that a threat exists 
it will signal for an escape maneuver, 
electing a climb or a dive depending 
upon whether it is at a higher or lower 
iltitude than the other aircraft. (The 
other aircraft’s barometric altitude 1s 
known from its transmitted pulse spac- 
ing.) 

If both aircraft are equipped with 
1 transmitter and receiver, each col 
lision avoidance system should normally 
signal for opposite maneuvers. How 


' 


SMALL CLOVERLEAF antenna required for the Bendix collision avoidance system is shown 


installed on belly of a DC-3 used in company’s flight tests. 


horizontally polarized hemispheric 


type 


ot 


The antenna provides a 


radiation pattern. 
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Titanium 


Dovetas Arcrart Company, INc., 
has never built an airplane that failed 
to show a profit for its operators. Based 
on the experience of United Air Lines, 
the first carrier to fly the airplane, the 
latest Douglas ship, the DC-8 jetliner, 
indicates it will push this record for- 
ward. Here’s how use of titanium 
contributes to the total efficiency of the 
airplane and what that efficiency means 


in dollars and cents. 


The flyaway airframe of the DC-8 jetliner 
provides its operators a basic economy 
almost anomalous in current design: pay- 
back on every flight without research or 
development costs to be amortized. That's 
how Douglas engineers state the value of 
titanium in achieving a minimum weight 
airframe structure. 

Primarily an aluminum ship, the DC-8 
offered few possibilities for weight savings 
during design. But where weight could be 
reduced — in pods and pylons, rip stoppers 
and door doublers—titanium was selected: 
—600 pounds of commercially-pure grade 
Ti-75A for pods and pylons; 330 pounds 
of Ti-6Al-4V titanium alloy grade for rip 
stoppers and door doublers; 15 pounds of 
miscellaneous titanium forgings. Metal is 
supplied by Titanium Metals Corporation 
of America. 





The net result is elimination of a half-ton 
of needless airframe weight for the 
5,000 flights each DC-8 is expected 


to make during its seven-year write-off. 














TITANIUM ACCESS DOOR, through which DC-8 engine 
will be serviced, is installed on the aircraft by two 
Douglas Aircraft Company, Inc. employees. Pods 
of the DC-8 have been so designed that titanium 
will completely seal off any engine fire 





TITANIUM RIP-STOPPERS play essential role in 
Douglas fail-safe approach to airplane 
construction. DC-8 uses 330 pounds of 
Ti-6A1-4V alloy titanium produced by 
Titanium Metals Corporation of America 





by 945 pounds 


Interpretations of the value of weight savings include: 

@ Dovuctas Aimcrart: “The 1,000 pounds (of weight saved) 

are equivalent to five passengers and their luggage for the 
entire life of the airplane.” 
Unirep Aim Lines: “At the very least, the weight saved by 
titanium is equivalent to a half-ton of cargo. At mail rates, 
this would amount to a potential of $525 for each coast-to- 
coast flight.” 


Why titanium? 

Titanium, with a density of 0.163 Ib/cu. in. is produced in 

strengths equal to or surpassing steel on a strength-weight basis. 

Its resistance to atmospheric corrosion is permanent. 

The reliability of titanium has been established with demon- 
strated clarity. Examples: 

@ Dovuctas has employed titanium in every commercial 
transport since its first DC-7, where titanium in firewalls, 
nacelles and landing gear doors yielded 200 pounds of 
weight savings. 

Pratt AND WHITNEY AIRCRAFT reports that more than one 
million flight hours have been accumulated by more than 
5,800 P & WA JT-3 and JT-4 engines using titanium com- 
ponents without a single failure of any titanium part, either 
through corrosion or mechanical damage. Both engines have 
been specified for the DC-8. 

Alluding to titanium’s reliability as its “sleeper property,” 
W. Stuart Lyman, Principal Metallurgist, BATTELLE Memo- 
RIAL INSTITUTE, made this comment in a lecture in Los 
Angeles March 19: 

“We have talked with metallurgists from three large users 
of titanium recently. To a man, they reported that once 
titanium passes receiving inspection, gets fabricated, passes 
final inspection, and gets assembled into the airplane, it is 
usually never heard from again.” 


Is titanium competitive in price? 

RYAN AERONAUTICAL Company, which fabricates the bulk of the 
titanium assemblies employed in the DC-8, commands industry- 
wide respect for its skill of craftsmanship and the attention to 
detail it brings to every job. Example: To guarantee maximum 
cleanliness, Ryan's DC-8 final assembly building in San Diego 
has been so constructed that no doors or windows open in the 
direction of prevailing winds. 

While overlooking no opportunity to impress upon em- 
ployees’ minds that titanium metal costs more than steel, Ryan 
has developed manufacturing techniques to fabricate titanium 
at prices roughly equivalent to steel’s. The spread between “input 
metal” and completed assemblies is thus drastically narrowed 
since fabrication costs are, of necessity, far greater than raw 
material costs. 

Highlighting titanium’s fabricability is Ryan's production 
of the access panels which cover the DC-8 engines. These panels 

literally the doors through which engines will be serviced for 
life — are made from three sections of 0.016” Ti-75A, 36” x 72”, 
hot stretch-formed and welded together to form the skin of the 
completed door. Details, such as stringers, channels, ribs and 
frames, are then welded or riveted to the skin. The completed 
product weighs 80 pounds and measures 102” long by 76” in the 
curvature. Control of tolerance (cumulative tolerances are 
+0.005”") is so highly developed at Ryan that these massive- 
appearing access panels are interchangeable with any pod built 
for a specific airline. 


TITANIUM ACCESS PANEL 
which covers engine in 
DC-8, complete th 
titanium details, 1 ; 
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interchangeable w 
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DC-8's pods and | 


A 


vi 
\ 


Where does titanium belong? 


built into the DC-8 as a basic design material, 
has been u in a variety of civilian and military applications 
in a direct ime-for-volume substitution for heavier materials 
to capture weight savings sufficient to permit improvements in 
systems or payload capacity. 

Although such weight reduction programs and the attendant 
dollar value must be viewed in relation to the specific application, 
titanium’s permanent resistance to atmospheric corrosion yields 
dividends immediately apparent to operators of commercial 
carriers. It means 8 to 10 trouble-free hours operation each day 
when maintenance means not only repair costs, but also down- 
time of expensive equipment 

In pods, pylons, landing gear doors, bulkheads, siringers. 
and a host of similar parts, titanium’s weight savings are 
measured yback. In projects such as solid and liquid pro- 
pelled missiles, titanium’s weight savings are measured in payload. 


Titanium met 


Why Titanium Metals Corporation of America? 


Titanium Metals Corporation of America, the nation’s only 
organizatior voted exclusively to development, production and 
sale of titar metal, has wide Interest in establishing titanium 
metal only those areas where it is of value to you. 

The interest arises from the basic belief that a satisfied 
customer is teady customer. 

This interest is manifested in TMCA’s genuine efforts to 
meet your very schedules; to provide you with whatever 
informatior need concerning properties of titanium and 
manufact f finished assemblies; and to pass on to you the 
price advantages gained through TMCA’s technological progress 

Whether building new aircraft, or retrofitting operational 
ships, des g advanced missiles or modifying existing units, 
you can lic ir weight bogey with titanium 
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TITANIUM METALS 
CORPORATION OF AMERICA 
233 Broadway, New York 7, N.Y. 


SALES OFFICES: NEW YORK 
CLEVELAND * CHICAGO e DALLAS « LOS ANGELES 








today’s most versatile, light weight 


TRAILER-PALLET HANDLING SYSTEM 


designed for greater mobility, rugged long life, complete supply capability 


The combination of American Electronics Model TR-250 Universal Roll-Transfer Trailer with the Model PA-100 
Basic Pallet provides maximum flexibility in logistical and ground support service. Used together or separately, 
these versatile units and their accessories are designed for a wide variety of ground support applications. 
Please write for the new brochure giving complete details on AEI’s Universal Trailer-Pallet System. 


Engineering 


opportunities 





are available 


GROUND SUPPORT DIVISION 


2112 N. CHICO AVENUE, EL MONTE, CALIFORNIA - CUMBERLAND 3-7151 


LEADERS IN DESIGN, DEVELOPMENT AND MANUFACTURE OF GROUND SUPPORT EQUIPMENT + PORTABLE 
POWER - AIR CONDITIONING - MECHANICAL SUPPORT - ELECTRICAL SUPPORT - GROUND SUPPORT SYSTEMS 


oe 


, ee 


ee cx 


" q 

—~— 4 ° ‘ 4 ©) ~——— 

OK |=) ESAS C | 

Vy (ey oy) p } v)) : —— a > 

wD v, : 7 cin.) ton O p=) pace 2 ee 
GENERATOR COMPONENT 


ENGINE CONTAINER 
HANDLING 


SUPPLY 
REPAIRS 


TRANSFER 





~ 
. 


bil 


Te F 
: 


a 


Saturn Static-Firing Results to Be Recorded in Blockhouse 


Static-firing data on Saturn 1.5-million4b. thrust booster will be recorded in instrumentation room of Army Ballistic Missile Agency's 
test laboratory blockhouse at Huntsville, Ala. Master control panel in center of 1 


along walls. 


ever, if both aircraft are at the identical 
altitude, the aforementioned basis for 
selecting the evasive maneuver cannot 
be used 

Present thinking at Bendix is that the 
first airplane collision avoidance system 
to arrive at the conclusion that a threat 
exists and that both aircraft are at the 
same altitude can make an arbitrary 
choice of maneuvers, but will immedi 
ately tack on a distinctive pulse to its 
broadcast which indicates 
choice of mancuver so the other aircraft 
collision avoidance system will know 
to select the opposite mancuver 

Additional pulses may also be used 
to indicate when aircraft is climbing 
or descending, as distinguished from 
level flight, in order to predict a po- 
tential collision threat between an 
ascending and a descending airplane. 
Another pulse code may be used by 
minimal-equipped aircraft to indicate 
that they do not have self-warning ca- 
pabilities and hence cannot be expected 
to make an evasive maneuver. 

Bendix recently completed the first 
phase of an FAA-sponsored program in 
tended to evaluate the feasibility of 
ground-bounce ranging, which is the 
cornerstone of the company’s proposed 
collision avoidance system. Flight tests 
were conducted at two different fre- 
quencies: 440 me. and 1,630 mc. The 
440 mc. transmitter had a peak power 
of 1 kw., the 1,630 mc. transmitter 
had an output of 3.5 kw. Experimental 
equipment was installed in a Bendix 
DC-3 and a Beechcraft. 

More than 25 hr. of flight tests were 
conducted at altitudes of 5,000, 8,000 
and 12,000 ft. over smooth terrain, 
mountainous terrain and over water 
Over rough terrain multiple reflections 
of the ground-bounce signal were re- 


normal its 
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ceived and in some instance 
flections lasted long enough t 
with the next direct pulse, | 
reported to COPAG. How 

creasing the spacing between 
transmitted pulses to aroun 
microseconds this problem Ca 
nated, Yates said 

Tests that 440 

far better performance than 

with the latter being 
lower in reflected signal k 
horizontally polarized 


indicate 


alm 


ABMA is developing Saturn for National Acronautics and Space 


clover 


om will control tape and strip chart recorders paneled 


Administration. 


tennas were used in the aircraft 


vide hemispheric radiation 
The 440 mc. antenna measi 
8 in. in diameter: the 1,63 
tenna measures approximat 
diameter 

The next step in the Ber 
test program is to check th 
of the ground-bounce 
nique by means of 
transponders installed in tw 
These tests are under way 

Bendix currently 


Tang 


extreme! 


is negotiat 


FAA for a contract to construct and 
flight test two complete collision avoid- 
ance systems incorporating computers 
for evaluating the threat and generating 
the escape maneuver signal. ‘These tests 
are expected to begin this summer. 

If the Bendix collision avoidance 
technique continues to show promise, 
the FAA, the military services, the air- 
lines and general aviation will face this 
fall the question of whether to adopt 
the Bendix technique as the industry 
standard. .An inherent disadvantage of 
any cooperative-type system 1s the fact 
that there is room for only a single type 
because aircraft cannot afford to carry 
multiple systems. 

Barring some new approach to col- 
lision avoidance equipment design, or 
shortcomings disclosed by forthcoming 
flight tests, the Bendix technique may 
well become the industry’s standard. 

This would be ironic because Bendix 
was one of the last of the major avionic 
manufacturers to propose a solution to 
the air collision problem. 





Air Force 

Navy 

Army 
Total 


Air Force 
Navy 
Army 


Total 





EL 


Communications & Electronics 
1961 Defense Department budget request 
: millions of dollars) 


Separately procured Fisca 


sy 


bligational authority) 
FY 1959 FY 1960 


$810 
$315 
$151 
$1,276 


FY 1961 
$761 
$179 
$148 

$1,088 


$854 
$100 
$120 
$1.074 
Expenditures 
$604 
$153 
S185 
$942 


$766 
$161 
$169 


$1,096 


$546 
$196 
$164 
$906 











Low Temperature Coils Cut Maser Size 


By Barry Miller 


Lexington, Mass.—Size, weight and 
power requirements of solid-state Masers 
may be reduced by superconducting 
electromagnets developed here recently 
by scientists of the Lincoln Laboratory 
of Massachusetts Institute of ‘Tech 
nology 

Made of coils of lead 
which become superconductive at the 
near absolute temperatures at 
which Masers usually operate, the com 
pact electromagnets can supply stabl 
magnetic fields for many hours at liquid 


niobium or 


ZCTO 


helium temperatures with practically 
no power consumption 

Solid-state Masers are extremely low 
noise microwave amplifiers which are 
finding applications in radar, radio 
astronomy and communications (such 
as the National Aeronautics and Space 
Administration’s Project Echo). They 
operate at liquid helium temperatures 
near absolute zero) to achieve the ut 
most in their low-noise capabilities 

lo the liquid helium bath in which 
the Maser cavitv and crystal are im 
nersed, Lincoln scientists now 
added superconducting solenoids which, 


have 








COILS IN SERIES (2000 turns in each) 
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IRON-CORE superconducting magnet used in laboratory tests is dimensioned to indicate 


size of device studied by scientists at Lincoln Laboratory. 
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SUPERCONDUCTING solenoid is energized by external power sipply which is disconnected 


after niobium wire is dropped into position (2) thus establishing™a superconducting 


circuit which supplies stable magnetic field. 
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in one case, supplied a magnetic field of 
2,000 gauss for successful operation of 
an L-band Maser. Encouraged by these 
early results, they plan to use the super 
conducting electromagnets in a_ pro 
jected 8-mm, Maser (AW Jan. 11, p 
99), according to a Lincoln source 

Normally, magnetic fields are exter 
nally applied to the helium bath’s con 
tainer to separate the atomic energy lev 
els of the Maser crystal within the liq 
uid coolant Masers have been 
operated at zero magnetic fields at the 
Willow Run Laboratories of the Univer 
sity of Michigan, but their use is re 
stricted to a limited number of frequen 
cies dictated by the Maser crystals 

Consequently, magnetic fields must 
be supphed and this requirement fr 
quently means heavy, bulky 
One superconducting solenoid, on the 
other hand, which supplied 4,300 gauss 
at 4.2K, weighed 10 oz. and measured 
5 in. in length and 2 in 
according to S. H. Autler in a Lincoln 
report on the development. The sok 
noid contained 11,600 turns of nio 
bium, a metal which resembles tantalum 
ind which loses its resistive properties 
when cooled slightly below 8.5K 

The superconducting clectromagnets 
made at Lincoln are of two gencral 
types: the air core solenoid, previously 
which is made of many 
turns of insulated niobium or lead 
wires; and iron-core magnets with on 
or more turns wrapped around a ferro 
magnetic core which has an air gap. The 
latter tvpe, Autler savs, can supply siza 
bie fields—up to 14 kilogauss have been 


Some 


magnets 


in diameter 


mentioned 


measured 

Operation of a typical superconduct 
ing electromagnet (solenoid) as it might 
be used in a Maser is as follows 
mobium-wire 


wound 
on a hollow cvlinder, the 
: 
solenoid is immersed in liquid helium 
ind is therefore resistanceless, or 


It is connected by 


super 
onducting 
leads to a 
wutside the liquid 


copper 
source and rheostat 
A strand of mobium 
pot-we Ided across the solenoid, i 
helium bath 


it is at a higher tempera 


powe T 


wire 
partially drawn out of the 
Consequently, 
ture and has a finite value of resistan 
It does not steady-state cur 
in this position 

When the current supply is adjusted 
to a desired value bv the rheostat, the 
strand is 
cs its re 


draw am 


rent 


shunting mobium submersed 
nto the bath. It lo 
1 closed superconducting circuit 
solenoid. The flux in thi 


ircuit cannot chang 


istance and 
form 
with the 
uperconducting 
Autler points out. The power suppl 
can be disconnected, and the 
will flow continuously 
power loss. In fact, the only 
losses are the dissipation in the copper 


current 
without an 
powe I 
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leads to the solenoid and in the exter 
nal power supply circuit during the 
initial setting of the solenoid’s current 

The upper value of a magnetic field 
supplied by the superconducting sole- 
noid is limited, Autler says, because the 
inner turns of the solenoid are subjected 
to a field which can exceed the critical 
magnetic field and quench supercon- 
ductivity 

Lead-wite solenoids fabricated at 
Lincoln produced fields of about 500 
gauss at 4.2K. Niobium appears to be 
better, however, in that it has higher 
critical fields and better mechanical 
properties than lead. 

Much greater fields can be produced, 
however, with air-gap, iron-core clectro- 
magnets. Although superconductivity 
is again quenched when the inner wires 
ire subjected to fields in excess of the 
critical field, the field in the air gap can 
simultaneously be higher by a factor of 
the ratio of the lengths of the coil to 
the air gap 

For optimum design of the magnet 
must be struck between two 
opposing design considerations. These 
ire a desire to keep the coils separated 
from the gap so they are not exposed to 
bringing flux and quenching at lower 
fields and keeping them sufficiently close 
to the gap to provide coil flux through 


the gap ind to prevent core saturation 


1 balance 


it low gap fields 

live-pound iron-gap superconducting 
clectromagnets which required four 
liters of liquid helium for cooling from 
77K have been made at Lincoln 

Better superconducting clectromag 
nets should emerge from work along the 
following lines, according to Autler 
¢ Higher fields for solenoids are possibl 
with materials which have higher criti 
il fields if they can be properly drawn 
Niobium nitride, for ex 
umple, has a transition temperature 
zero magnetic field) at 16.2K and at a 
reduced temperature of 13.5K it has a 
critical field of 9,000 gauss. With im- 
proved strain characteristics, niobium 
wire might provide critical fields of 
8,000 gauss at 4.2K. 
e Higher fields in narrow-gap magnets, 
approaching the saturation value of iron 
(approximately 25 killogauss) are pos 
sible, and still higher fields are conceiv 
able by using pole tips made of rare- 
earth metals which become ferromag- 
netic at low temperatures 
e Lighter magnets might be made with 
wires having high critical fields which 
would permit coils of shorter length to 
be placed closer to the air gap 
@ Higher fields in large gap magnets 
should be possible with a better distri 
bution of iron and more efficient use of 
helium vapor 
@ Horizontal fields may be obtained by 
Helmholtz-like pairs of coils and these 
fields can be rotated with orthogonal 
sets of coils. 


info wires 
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MISSILE GUIDANCE radar for 
tests at MacArthur Field, 


Long Island 


‘Jv 





errier missiles are mounted in barbettes and readied for 


Searchlight-shaped antennas on each barbette are 
for range acquisition and the smaller dish-shaped antennas (arrow) are for capture. 


MAGNETRON OUTPUT of the SPG-55 transmitter is checked with specially developed 
spectrum analyzer to determine generated spectrum, and possible presence of high side 


lobes. 


This check can be run remotely 


Terrier Guidance Radar Tests Start 


Great Neck, N. Y.—Ext 


testing facilities for 
rier missile guidance radar 
operation at Sperry Gyr 
MacArthur Field plant 
Involving an investment 
the facilities 
dar barbettes, a 30 x 
for testing above and below 
target testing ft 


powe! and 


f 
’ 
mciud 


million, 


ment, a 
building for 
system 

These 
ope trv $ 
pattern 
ated equipment 


facilities are 
} 
main plant by 


measuring range 


Operating conditions an 
quirements of the ships wl 
will be equipped with the 7] 


the SPG 


radar 


duplicated throughout the test system 
Special test equipment, including a 
spectrum analyzer, range calibrator and 
wattmeter bridge for measuring system 
parameters to required accuracies are 
included in the test facilities. 

Terriers are now operational on two 
guided missile cruisers, the USS Bos- 
ton and the USS Canberra, and on two 
guided missile destroyers, the USS 
Gatt and the USS Dewey. Future ves- 
sels which are expected to be armed 
with Terriers include two Forrestal- 
class aircraft carriers, three guided mis- 
sile cruisers, a nuclear-powered guided 
missile carrier, 19 guided missile frig- 
ates, a nuclear-powered guided missile 
frigate, and a nuclear-powered aircraft 
carrier. 





HELICOPTER APU 


New Solar gas turbine 80 hp APU is only 12% in. 
in diameter x 25 in.— weighs 59 lb 


SOLAR’S NEW gas turbine-powered 
helicopter APU occupies only 2 cubic 
feet—yet provides hydraulic or electri- 
cal power for complete checkout, for 
ground power and to start main pro- 
pulsion engines. It makes helicopters 
completely self-sufficient, able to 
operate from remote locations with no 
ground support. 

Powered by Solar’s 80 hp Titan gas 


78 


turbine, the lightweight unit is simple 
in design, easy to maintain, can be 
started instantly —without warmup — in 
temperatures from —65F to:130F and 
under wide atmospheric extremes. It 
operates efficiently on a variety of fuels. 

Titan gas turbines are setting new 
standards of performance and relia- 
bility as propulsion units for one-man 
helicopters, in portable electric gener- 


ators and in other applications. For 
details, write to Dept. G-180, Solar 
Aircraft Company, San Diego 12, Calif. 
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> Gallium Arsenide Promising for Di- 
odes—Gaillium arsenide tunnel diode de 
veloped by General Electric, which 
operates at frequency of 4,000 me. and 
hows promise of operating above 
10,000 me., also gains other advantages 
from using the new compound semi 
onductor material. For example, gal- 
lium arsenide tunnel diodes exhibit 
peak-to-valley current ratios as high as 
60:1, compared with only 14:1 or less 
for tunnel diodes made of germanium, 
General Electric says. Also, the gallium 


hodes have a voltage wing 


irsenide ¢ 


of up to | compared with only 0.45 


sj manium and 0.75 for silicon 
maternal gives currert densities 
)} to 10,000 amp. per square 
ippr ximately the same as 

wir These factors 

lium arsenide tunnel 

times the power handling 


rermanium devices, General 


P Loran-C Shows High Accuracy—An 
Loran-C (formerh 
illed Cytac), can determine its posi 
n to within 800 ft. 95 of the time 


urplane or ship using 


s 


perating as far as YOO mi. away 
#f the three transmitters, ac 
ts of measurement 
period of a year on a 
ilong U.S. East ¢ 
operating in the Medi 
urther installations 
ound-wave 
gnal Loran provid 
nm hxe wit to rang of 
during the day, or out to 1,000 
t night. Operating from sky 
tem can be used 
f 1,500 naut. mi 
2,300 naut. mi. at night wi 
ibout 2-3 mi. Loran-C is 
requency (100 kc.) version of the 
Loran-A which emplovs phas 
comparison techniques to provide the 
nereased accuracy Like the British 
Decca tem, Loran-C is a hyperbolic 
navigation aid. Recent evaluation wa 
conducted by Jansky and Bailey, In 
Washington, D. C.. for Office of Naval 
Research under Coast Guard contract 
System was originally developed by 
Sperry Gyroscope Co. under Air Force 
ponsorshy AW Apr. 15, 1957, p 
10] 


> Flexible Radar Energy Polarizer—New 
device which makes it possible to gen 
erate a wave of any desired polarization 
(linear or elliptical) that can be caused 
to rotate at any ingular rate without 
loss in signal power has been developed 
by Naval Research Laboratory Radar 
Division. The NRL device accepts any 
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.. proved -by millions in use over several years! 
1IERC TR type Heat-dissipating Electron Tube Shields are 
still the only effective heat-dissipating tube shield 
designed for retrofitting equipment having JAN bases. 

Present TR’s are unchanged from: the original version 
introduced — and over the years, nothing has equalled 
their cooling and retention qualities. The greatly extended 
tube life and reliability provided by IERC TR’s is 
acknowledged by the entire industry. 

IERC’s TR's have been right for the job — right from the 
start. For immediate, increased tube life and reliability — 
retrofit now with IERC TR Shields. — 


; Free 1ERC Tube St 
4 . fe. listing TR St 
| Ss availiable Dy writ 
2 - Dept. T r r 
/ ef R ¢ y P 


International Electronic Research Corporation 
145 West Magnolia Boulevard, Burbank, California 





Economical Jet Age Aircratt 
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Are jet-age prices keeping you from fill- 
ing your jet-age needs? 

Then take a good look at Allison Prop- 
Jet Super Convairs and meet jet-age 
competition for short- and medium- 
range service at a fraction of what you'd 
pay for comparable new aircraft. 


Performance? Allison Prop-Jet Super 
Convairs cruise at speeds up to 345 
mph or as much as 80 mph faster than 
piston-powered Convairs. Block speeds 
are increased 25% to 30%. Rate of 
climb at sea level is tripled—over 2000 
feet per minute. Full payload range is 
675 statute miles—a profitable 559 
miles greater than piston-powered 
Convairs. 


FOR CORPORATE AIRCRAFT OPER- 
ATORS — The Allison Prop-Jet Super 
Convair means less executive travel 
time, more time for business on impor- 
tant trips. 


And because it has power to fly above 
most foul weather, the Allison Prop-Jet 
Super Convair virtually eliminates 
delays and missed appointments. 


FOR AIRLINES — Route analyses of 
several airlines reveal this jet-age plane 
will yield a 19% to 48% return on 
invested capital. Seating capacity ranges 
all the way up to 66 passengers. 


Then, too, there’s the added sales 
appeal of high-speed flying at low noise 


and vibration levels — giving your pas- 
sengers the benefit and pleasure of 
modern jet-age transportation. 


FOR ANY AIRCRAFT OPERATOR~— The 
Allison Prop-Jet Super Convair means 
matching jet-age competition—and 
improving the profit picture. For details 
—or a free analysis of your aircraft 
operations — plus the full story on our 
Unit Exchange Program, write on your 
letterhead to: 


Mr. William O. Watson 

Manager, Sales and Contracts Dept. 2C 
Aircraft Engines Operations, 

Allison Division, General Motors 


Corporation 


Indianapolis 6, Indiana. 
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Radiation Detector 
Silicon radiation detector, battery and am- 
plifer are contained within single tube. 
New device can pick up particles 1,000 


times faster than previous detectors, accord 
ing to developers, Hughes Aircraft Co. 





irbitrary input polarization and resolves 


t ant umponents of verti il, horizon 

tal, nght-circular and left-circular polan 
tion vhich are available at four 
ferent wave guide ports. Relative 
iplitudes of these components det 
une the input polarization. Unit ha 

7) ision for local oscillator inject 

to permit linear conversion to an inter 

mediate frequency im muxer diode 


ittached to the four output ports 
P Signed on the Dotted Line—Major 


ontract awards recently announced by 


ionics manufacturers include 
¢ Texas Instruments will develop and 
produce 4 telemetry svstems for Cen 


taur pact vehicle under contract to 
Convair The FM/FM telemetr 
tems must operate for 500 hr. contin 


usly without adjustment. Compan 


has received contract from Boeing 
for 37 telemetry systems to be used on 
Bomarc missil Svstem provide $5 


—. I 
PDM/FM/EFM channels 


e Westinghouse Electric Corp., Ff) 
tronics Division, will build three-dimen 
ional surveillance radars for Air Force 
under a $15 milhon contract from 
Rome Air Materiel Area. Radar will 
mploy a 30-ft. Pazaballoon air-inflated 
intenna weighing about 2,200 Ib 

e Land-Air, Inc., Chicago, will provic 
nginecring and instrumentations sen 
ices to Army White Sands Missile Test 
Center under $7 million contract 

@ Navy has awarded six contracts total 
ing more than $13 million, for produc 
tion of sonobuovs to the following six 


le 


companies: General Electric, $3.3 mil 
lion; Hazeltine, $4.3 million; Hoffman, 
$1.3 million; Magnavox, $1.3 million 
Motorola, $2.3 million; Sanders Asso 
ciates, $1.3 million 
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New m Task Corporation ...the only complete line 
of eration systems and components designed 
spe for flight and air transportable applications 
opt from 400 cycle/200 volt power. 

A e for immediate delivery ...complete Refrig- 


lensing units and components including: 
y condensers and evaporators, light weight 


rece fans and hermetically sealed compressors 
ral from \%4 to 912 H.P. 
Quiet w noise level promotes personnel efficiency 


Reliable perates for thousands of hours without servicing 
Light weight — 40% weight saving over comparable equipment. 
Economical — Quantity production reduces cost. 


Apt ns: Air Conditioning: electronic 
syst ing, spot cooling, hut and trailer 
co personnel garment cooling, con- 
ti environment. Refrigeration: air 
tra t galleys, refrigerated shipping 
pack s, water coolers, ice makers. 

For rmation ask for Bulletin TC-593 


os 





CORPORATION 


1009 EAST VERMONT AVENUE, ANAHEIM, CALIFORNIA 
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WIDEBAND tape recorder to be used in Minuteman ICBM flight tests has frequency 


response from 300 cycles to 250 kilocycles. 


Subsequent models will operate up to 500 kc. 


The all solid-state tape recorder was developed by Ampex Corp. 


Ampex Designs Wideband Recorder 
To Collect Minuteman Flight Data 


Calif.—Transist 


City, 


S Air Force's finuter 
solid-propellant ICBM, has beet 
Airplane Co. by Am 
h developed the d 


lers whicl 


livered to Bow ing 
pex Corp., whic 
The first of 17 data recorders which 
Ampex is supplying for the Minuteman 
program has a recording frequen 


300 ; 
of 60 


range of 
it a tape speed in. per s 
subsequent models, the upper r 
ing limit will be raised to 500 | 
increasing tape speed to | 
; 
Amplitude re 
r the 
company sa‘ 


The record 


pons¢ 

; I 

3 db. ove 

ee 

provide 

“= ii 1 

data tracks when a l|-in.-wi 
! 

used, ‘The upplied 


1] ] . 
il =Us¢ s-in.-wk tape 


mode 
= i 
seven data channel Thre 
tracks will be used to 

PCM) data, 
maining four will be used 
tional FM/FM telemetn 
ditional track for 


provided which occupi 


modulation 


recording 


O1CES 15 
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5 in. width along 


+ +} 


ipe Twice th 
tape 
recorder 15s 
analog-recor 
Ampex It 
pected to 


is well 


improve over-all 
enim long warm-up time 


is 
Ih requ red De sign obj tive 


have the rec 


previous 
was fO order operate to 
750 hr. without failure or departure 


ied performance fhe re 
Ampex with 
ind will be added to th 
product line, i 


from spec 


corder was leveloped by 
its own funds 


standard 


‘ 


ompany $ 

. 

In addition to standard tape trans 
port speeds of 74, 15, 30 and 60 in 
ec., the recorder has 
which 
either dire 
A normal 


provide 


capability permits the 


be mo tion at 


} in. per se 
Mylar 


time at 6U In. p 


tare 
ip) 


hine is equipped with air 
a thin film of air 
data 


removed 


I he ma 
guides which provide 
to prevent damage to recorded 
when the installed or 


from the 


tape 1s 


recorder 


NEW AVIONIC 
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Instruments 


e Push-button generator for triggering or 
gating logic systems provides negative 
+-v. 0.1 microsec. pulse. Supply voltages 
ind currents are—4 v., | ma 10 v., 
50 ma. Harvey-Wells Electronics, Inc 

East Natick Industnal Park, East 
Natick, Mass 


e Phase angle meter, Model VM-204 
available for use at any of three fr 
m 6U cps. to 1.5 ke., a spc 
Measurement 

v., full seale, in 12 
independent nulling of 


quencies fr 
range 1 
steps 
Meter pr 
in ph isc and quadrature componet 

5S di 
ind nulling sensitivity of 10 microvolt 
Designed for bench or rack mounting 


19 in 


harmonic rejection greater than 


x 54 in. x 9 in 
In fyi 


mcasur©res 
Atlant: 


We stbur 


meter 
North 
Main Street 


Industries 


N.Y 


@ Magnetic tape recorder 
I'v 752A, operates in fi 


t ‘ 


PM, 


rding and playba 
PDM CM ( mpound 
ligital. Changeover ts 
iplished by plugging in 


nnronriat 
ippto id 


) 
? ] 
lamplher. Current 


ry 

lelemetry 

© PCM telemetry system multiplex 
ind encodes 64 analog channels, and 
8-bit parallel digital data 
serial digital data 
channel at nominal bit rate of 200 k 
High speed handles high 


proc esses hive 
| 


channels besides a 


multiple XCT 


data or combination of 


low-level 


low level 
with 


and 


both single amplifier 
System weighs 25 lb. and is packaged in 
4 cubic foot. Texas Instruments, In 


6000 Lemmon Ave., Dallas 9, Tex 


AVIATION WEEK, February 15, 1960 








SOLVING THE PUZZLES OF NUCLEAR PHENOMENA inthe advancement of 
knowledge of the peaceful uses of nuclear phenomena and effects, Allied Research engineers, scientists 
and technicians have made significant and continued contributions. | The company’s recognition in 
this field has been established by its participation in all major Atomic Energy Commission tests since 
1951, and has resulted in the development of new concept devices, instrumentation, and data 
reduction methods as well as in practical applications in structural and design criteria. § Similar 
recognition of Allied Research’s work. on the frontier of knowledge has occurred in many other 
areas of interest... aerodynamics ... applied mechanics jircraft operations ... chemistry... 
electronics and instrumentation ... geophysics . . . materials research and processes . . . meteorological 


systems .. . physical metallurgy ... propulsion... physics research .. . systems engineering .. . vibration 


engineering . . . weapon systems analysis. | These unusually broad capabilities have created outstanding 


career opportunities for those dedicated working on the frontier of knowledge. 





To learn more 
about the career 
positions available 
to qualified 
scientists and 
engineers, forward 
your resume in 
complete 
confidence 

A booklet 


describing / ALLIED RESEARCH ASSOCIATES, INC. 


Allied Researct FITS « GARRISON 7-2434 





facilities and 
Capabilities is c ORP ORATION 


also available 








General 


e 
Mills 


Here is Francis Alterman, Manager of General Mills 
Digital Computer Laboratory, checking one of our newest 
computers which he helped design. General Mills com 


puters, both analog and digital used in missile 


guidance, bombing and navigation systems, automatic 
surveying and in industrial control. In future space travel, 
computers will help control navigational systems of space 


vehicles and will process data gathered in outer space 


General Mills engineers work today 


General Mills has been producing computers 
for nearly 20 years. Exciting new concepts 
in high speed magnetic tape units, ultra-high 
precision analog to digital converters and 
optical keyboards are examples of continuous 
developments in our over-all computer 
program. We work to improve reliability, 
increase speed, cut cost 


Our research activities cover broad areas in 


physics, chemistry, mechanics, electronics 


and mathematics. Some of the studies rep 


resentative of these activities are: ions in 
vacuum, deuterium sputtering, dust ero 
materials, stress measure 
friction and phenomena, 
trajectory data and infrared surveillance 


s10n, magnet 


ments, surface 


In our engineering department, current 
projects include: specialized inflatable vehi 
cles and structures, airborne early warning 
systems, micro wave radar test equipment, 














Mars seen from one of its moons illustration from book written for General Mills by Willy Ley 


to help you explore space tomorrow 


antennas and pedestals, infrared and optics, requirements. Our people have a wealth of 
inertial guidance and navigation, digital experience in complex military projects. 


computers—and many other activities. : " 
I y Write for free booklets: (1) Complete research, 


Our entire manufacturing department is engineering and manufacturing capabilities 
geared to produce systems, sub-systems and of the Mechanical Division (2) New booklet 
assemblies to the most stringent military on General Mills computers. 


MECHANICAL DIVISION [| Seger?! 
1620 Central Avenue, Minneapolis 13, Minnesota Mills 


ea . eat . ‘ n Manufactur 





ACHIEVEMENT 


TICKET re 


TO 


To the creative engineer, there is nothing more stimulating than 
to work in a creative environment. Space engineering programs 
now in progress at Martin-Denver demand unusual creativity and 
may be your ticket to the personal and professional achieve- 
ments which you are seeking. Make your desires and qualifica- 
tions known to N. M. Pagan, Dir. of Tech. and Scientific Staffing, 
The Martin Company, (Dept. CC7) P. O. Box 179, Denver 1, Colo. 


FREE 


TO 


c 


NMECCICNEN CIP 
Jt ’ J 


MARTIN-C 


INTERESTED 


a MM RE 
MVE 24 FEN” a ae 


DENVER DO/VI SION 


CE COMPUTERS ARE AVAILABLE 
VRITING TO THE SAME ADDRESS 


AMC Contracts 


Wright-Patterson AFB, Ohio—lo! 


lowing is a list of unclassified contracts 
for $25,000 and over as released by the 
Air Materiel Command 


Aircraft Instrument Division, BR. C. Allen 
Business Machines Inc., Grand Rapid 
Mict 9 ea ndicators, turn and alip 
i-min, turn, Type MD-8, tr rdance witt 

ations MIT.-I-7805A lated Fet 8 

6, FSN-6003-6610-580-7922, for KC-135A 

1 T-37A aircraft, (PR's EA-0-6610-6038 
ind EA-0-6610-6039), $68,775 

Westinghouse Electric Corp., Dayt 
Crh 231 ea transformer assemb)i ‘ 


Yr 


number 


\ 
é 
Dalmo Vietor Co. Division, Textron, Ine 
Ca ea nter —_ , 
AN/GI handbooks and data 
‘ nkr PR 607077), $56.8 
Propeller Division, Curtiss-Wright Corp 
ae eodurt 7 nt ‘ 


MIPR 


pe 
| A 8 ‘ 


Kearfott Co., Ine 


pplicable i 
A488 $ 74 
Eclipse-Pieneer Division, Bendix Aviation 

. ‘ t . ea ' tor 


Cerp I 


Hughes Products International Airport 
Station, Hughes Aireraft Co 4 ele 
Hug? Ir 


Ampex Corp., He 


Fi} 


Mincom Division Minnesota Mining A 
Manufacturing Co M ' | M 
Mir 
. ; 
Small Aireraft Engine Department, Gen 
eral Electric Co Weet Lynr Ma 
ratior YJIS5-GE 
Alr Training ¢ 
$816). 8 
lioneer-Central Division, Bendix Aviation 


Corp aver rt, lowa ‘ ! 


Industrial Components’ Division Kay 
theon Co Newton, Ma ea Raytheor 
pat ‘ rum ialyzers, model MRFR 
t eor Rayspar pect 
f n MRFR PR 
$4 
leonard Anderson Associates, Ine 
r I lu tior { i J mm i b 
led Aircraft 
. EM-O-MP-64 
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Dulles Outlines CIA’s Intelligence Role 


Allen W.. Dulles, director of the Central 
Intelligence Agency, recently detailed CIA's 
role in gathering and assessing information 
on Soviet military strength and just how, 
ind when, estimates of its potential can be 
made Because of the role such estimates 
play in U. S. military decisions and the cur 
ent debate over thew functions in deter- 
mining Defense Department budget levels 
\wiaTion Weex is reprinting significant ex 
tracts from Mr. Dulles speech made at a 
meeting of the Institute of the Acronautical 
Sciences in New York 

The experience of World War Il 
omething which countries like 
nited Kingdom and most of the major 
pean powers had learned well befor 
that an effective intelligence sys 

ortant to national security 
this same decision in 1947 
id not attempt, and I believe wisely, to 
Rather it is a co 
integrated system The Central 
Agency has large 


} } 
rdinating the over-all intelligence 


system 
responsibil 


not upplant the work of 
uited States Intelligence Board 
h I have the honor to preside, we 


ther #1 
} nN 


intelligence representa 
Department of State, the De 
Defense, of the military serv 

who have apabiliti ; in the 
r in the analysis of imtelh 

n the Board are 
Federal Bureau of Investi 


where domestic intelligence 


repre 
reprces n 


international 
Atomic Energy Commission 
pertise in the nuclear held. Of 
draw upon the great knowl 
xperience of private 


implications, 


organiza 
us those which so many of you 
ind we benefit from the wisdom 
holastic and educational institutions 


Board Functions 


The United States Intelligence Board has 
the responsibility for analyzing all relevant 
intelligence collected by, or available to 
all agencies of government. The resultant 
product, in the form of coordinated mem 
oranda and estimates, attempts to cover, on 
1 worldwide basis, the developing trends, 
political and economic, which 
bear upon our national security 

It is Our purpose to get our estimates out 
in time to be of use. Post mortems of lost 
opportunities are valuable to help us im 


prove for the future; they are of little use 


military, 


n developing a policy for the present 
Ihe responsibility for effecting the coor 
dination of intelligence and issuing the 
resulting product lies with the Central In 
telligence Agency 
The analysis of human behavior, the an 
ticipation of human reactions in a given 
ituation, can never be assigned to a com 
puter machine, and sometimes baffles the 
cleverest analyst. We have, it is true, drawn 
} 


up long lists of crises indicators to be 


checked off in various situations where bel 
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igerent or hostile actions ar 





These list based on long 
, 


i] the future 1 
nly have 
in dealing 


f the Mos 


Allen Welsh Dulles, director 
Central Intelligence Agency sinc 
1953, has been intermittently eng 
in intelligence work for the past 40 yea 
Brother of the late Secretary of Sta 
John Foster Dulles, Mr. Dulles first 
tered the foreign service in 191¢ 
became engaged in intelligence w 
Austria-Hungary shortly before the U.S 
entered World War I and followed this 
with tours of Switzerland and, later, the 
Peace Conference of Versailles in 1919 

Mr. Dulles resigned from government 
service in 1926 after stations in Vienna 
Bern, Berlin, Constantinople and W ash 
ington, completed his study for a law 
degree at George Washington University 
and joined the New York law firm of 
Sullivan and Cromwell. 

He re-entered government service in 
1942, directing the activities of the Ofhx 
of Strategic Services in Switzerland 
throughout most of World War Il. He 
returned to his private law 
shortly after the war only to come back 
to Washington in 1948 for a “six 
weeks’ tour of duty on the staff of 
CIA's first director, Gen. Walter Bedell 
Smith. He has been there ever since 


practice 








tence in the various peaceful industrial fields, 
und their problems in trying to apply 
Marxist theories in agriculture, which has 
proved to be a costly and unsuccessful un- 
dertaking 
In the military area, however, the Soviets 
attempt, even today, to maintain as strict 
1 veil of secrecy as in the old times of 
Stalin. As an exception, from time to time 
Mr. Khrushchev himself, as he has done in 
own recent “State of the Nation” ad 
tells us of his plans. Now he pro 
poses to reduce his military manpower, to 
phase over from the bomber to the guided 
missile, and largely to abandon surface naval 
sels and emphasize the submarine. Of 
irse we have to analyze his statements in 
rder to determine what part is hard fact 
id what part is said to beguile us 
The Kremlin's security is good, but a 
great deal is known to intelligence beyond 
trickle of military information that is 
given out officially. In fact, the greater 
part of what Khrushchev has now told us 
ibout this military planning had been an- 
ticipated many months ago, and long since 
ir estimates had been revised to take 
account of the slackening in aircraft pro 
duction, the change in emphasis in the 
Navy and the Soviets’ vigorous and orderly 
program in the field of guided missiles 
The proposed reduction in military man 
power comes somewhat belatedly as far a 
Soviet Union is concerned. We our 
es had done this much earlier. For 
Soviet, it is in part a response to the 
hange in emphasis as a result of new 
veaponry. It is also calculated to help meet 
the requirements of their industry for more 
manpower during this period when the 
Soviet is feeling the effects of the reduced 
birth rate of the war years 


Soviet Strength 


Even after these announced reductions, 
however, we should not forget that the 
Soviets would retain a formidable balanced 
military establishment, in no way wholly 
dependent on their missile strength. 

The stress which Khrushchev has laid 
on ballistic missiles, or rockets as he prefers 
to call them, and the resultant discussion 
in the Congress and in the press about 
where we stand in the missile race, has 
recently directed considerable attention to 
intelligence estimates. There seems to be 
some confusion about what I might call 
the methodology in their preparation. | 
should like to try to set this straight 

First: Our intelligence estimates do not 
attempt to give a comparative picture or net 
estimate as to where we stand vis-a-vis the 
USSR in weaponry. We, in intelligence, 
are not authorities on American military 
programs. Naturally our own domestic 
experience and our knowledge as to the 
state of the art in this country are useful 
guides in judging others’ capabilities. Our 
job is to determine where the Soviet Union 
now stands in the missile and other military 
fields, and wiere it is going in the immedi 
ate future. We are not in the business of 
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The Fairchild F-27, the brightest look in the 
corporate sky, not only offers new-plane speed and 
pressurized comfort but operating economy and 
minimum maintenance as wel/. This distinctive, 
high-winged propjet, which can perform more jobs 
and perform them better, has been proved in 
thousands of flight hours. No other aircraft 


in its class offers more —and de/ivers more - 
than the designed-for-business F-27 


FAIRCHILD [5. 2)// a= 


Practical first choice for Business Flying 





FAIRCHILD ENGINE & AIRPLANE CORPORATION » HAGERSTOWN, MARYLAND _ - 
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passing upon whether there is such a thing 
as a missile gap 

Second: The analysis of any given Soviet 
weapon system involves a number of judg 
ments. These include, for example: Soviet 
capability to produce the system; probable 
Soviet inventories of the weapon system as 
of today: the role assigned to this system 
in Soviet military planning; the require 
ments the Soviet high command may lay 
down for the weapon overt the future All 
these judgments are to some degree inter 
dependent They lead to a calculation of 
how far and how soon the Soviets are 
likely to develop the system. Manifestly 
this kind of estimating is of the highest 
importance to our own planning 


Basis of Estimates 
} 


hird: It is difficult to predict how much 
emphas vill be given to any particular 
weapon tem until the research and 
developme ge has been completed, tests 
have been carned out and 

iven the order to proceed 

tion. No group of pe ple 

than you do as regard 

equently in 


ibimarine 
general pro 
munity 
First we 


the later years of de 

mm 6 crank mto our estimates 
lements of programing and 
ions than we an «sat the 
not indicate anv change in 
ipproach to the problem 

s that our sources of informa 
r may permit of a judgment 
eded by the planner, but 
mild not have been properly 


mh Tel 


Soviet Bomber 


For example, in 1954 the Soviets began 
iction of a heavy bomber comparable 
B-52. Every indication pointed to 
their having adopted this plane as a major 
clement of their offensive strength and to 
an intention to produce, these planes more 
or less as fast as thev could. Based on our 
knowledge of their aircraft manufacturing 
industry we projected a build-up of this 
bomber force over the succeeding several 
vears. We were certain that they had the 
apability to produce the numbers forecast; 
the available evidence indicated that they 
had the intention to translate this capability 
into a program 
But we naturally kept a close watch on 
the actual events. Production did not rise 
as rapidly as it could have. Evidence a 
cumulated that the performance of the 
plane was less than satisfactory. Mean 
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HAVE YOU HEARD OF “FACILITY X”? 


Almost two and a half years ago, Grand 
Central Rocket Co. dispatched a letter to the 
Ordnance Ammunition Command of the 
United States Army, proposing that we might 
be of help on an arsenal s propellant pro- 
duction program which the Army was at that 
d for this pro- 
as indicated by 
ard the more- 

ile. After con- 
to establish a 
| operation of 


moment considering. The 
gram — labeled “Facility X 
the technological trend 
economical solid propellant 
sideration, the Army de 
competition for conversio! 
this facility. 
reened and 
who in eight 
nal reputation 
slid propellant 
challenge with 
gence in solid 


As a company of 600 h 
carefully selected empl 
years have built a proud 
for accomplishment in th: 
rocket field, we approac h « 
five weapons: pioneer int 
rocket knowledge, common-sense business 
judgement, enthusiasm, perseverance, and the 
American concept of private enterprise. Our 
approach to this competition was no different. 


On December 17th, 1959, the Ordnance 
Ammunition Command of the Department of 
the Army announced the ection of Grand 
Central Rocket Co. to establish design criteria 
for conversion of an existing ordnance line at 
Kansas Ordnance Plant. If the conversion of 
this facility is carried to completion, Grand 
Central Rocket Co. will be the operating con- 
tractor. 

We are proud of the part which we have been 
selected to play in this important project, one 
about which you are going to hear a great deal 
more. 


Positions open for chemists, engineers 
and solid rocket production specialists. 


Grand Central 
KKockel. Co. 


An Affiliate of Petro-Tex Chemica! Corporation 
and Lockheed Aircraft Corporation 
P.O. Bex 111 Telephone : PYromid 3-2211 
Oo 


Re LANOS, CALIFORNIA 
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These men are ARMA researchers. They are putting to use a 
three-dimensional Trajectory Analyzer, designed and produced 
by them to provide simple, visual understanding of the 
complexities involved in guiding missiles to interplanetary bodies. 


Today they use it in their studies of trajectory kinematics and 


T0 missile guidance in lunar orbits. Sometime soon they will 
employ it to study travel to other bodies. 


REACH The Trajectory Analyzer —with which the trajectory of any 
computer-simulated or real missile can quickly be plotted 

THE MOON in grease pencil—demonstrates the ingenuity and analytical 

sce ability of ARMA’s imaginative research staff, creators of the 

Atlas ICBM inertial guidance system. Their experience and 


MEN performance are unequalled in the broad field of 
space navigation. 


AT WORK ARMA, because of its people, will find many of the answers 


in astronautics. ARMA, Garden City, N.Y., a division of 
American Bosch Arma Corporation . . . the future 
is our business. 
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AMERICAN BOSCH ARTA CORPORATION 
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while we noted progress in their missile 
testing program. At some point about 1957, 
the Soviet leaders decided that the heavy 
bomber production should be held down to 
a minimum. In those days, some people in 
this country were writing about the coming 
bomber gap 

As we gained evidence of that change in 
program, it became incumbent on us to 
revise our intelligence estimates, and we 
flid so. The capability remained, the policy 
and jience the intent te go forward with the 
heavy bomber changeds>-This Khrushchev 
himself has no® anzounced in his recent 
speech. In the field of najal surface forces 
and conventional submarineé, scyiet policy 
went through a similar cycle in dfaex {0 


prepare for more sophisticated types of ~ 


submarines. ‘This has recently been alluded 
to by Khrushchev but was known to the 
intelligence community for many months 
In citing these examples of cutbacks in 
the numbers of Soviet bombers and sub 
marines, | do not wish to leave any impres 
sion that | think the Soviets will do the 
same in the long-range missile fields. During 
this past year they have been carrying on an 
orderly program of flight-testing their mis 
siles which permits certain conclusions to 
be drawn. Most recently, presumably for 
the propaganda effects they hope to gain, 
ind because they were running out of home 
land space in which to test, they have ad 
ertised where in the Pacific they proposed 
target the tests of their space vehicles 
rockets” for the month ending Feb. 15 
Thus they flex thei muscles in publi 
vhereas in the past they have been doing it 
ut publicity. Thev wish to call at 


I 
ion to the strength of their sinews 


No Underestimation 


There is no tendency in the intelligence 
mmunity to underestimate Soviet sophis 
tication in any phase of the missile held 
the progress they have been making in 
loping their long-range missile system 
have not downgraded this system this 
year as contrasted with last year 
However, it would be just as wrong to 
let the Soviet talk the world into belies 
ing that the ICBM, powerful as it is, con 
titutes the only armament with which a 
ountry should equip itself. I believe that 
the Soviets are trying to take advantage 
f the publicity they have achieved with 
espect to both missile and space programs 
in order to make the unsophisticated be 
that these achievements mean overt 
ll superiority in the military field. Such 
iperiority, in the opinion of more quali 
fied experts than I, does not exist 
In viewing problems such as the Soviet 
strategic attack capabilities with missiles 
ind other weapons, we in the intelligence 
ommunity are keenly aware of the impact 
vhich intelligence estimates may have upon 
our own military posture and our military 
programing. I can assure you that in 
preparing them we look to nothing but 
the available facts, disregarding all out 
side considerations, political, budgetary or 
other. At times we have overestimated. At 
times we have underestimated. But looking 
back on the last few years with the benefit 
of hindsight, the record of estimating is 
credible. Facts have no politics. We are dili 
gently seeking and interpreting the facts 
without fear or favor 
As regards the influence of a particular 
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department or service on our esti intelligence officer is to get the reports and 
process, I recognize the we are all h estimates before the decision-making eche- 
and have our prejudices and our st lons of government. In our own govern- 
convictions. I can also assure ment, this means of course that the intelli- 
we have such a level of responsibil gence goes primarily to the President, the 
resenting a broad cross section of secretary of state, the secretary of defense, 
civilian and military participation ind the National Security Council. The 
United States Intelligence Board that t latter is, in effect, the President in Council, 
is little opportunity for parochial to which the Central Intelligence Agency 
ests or considerations of any mi is under law primarily responsible. Of 
influence the final product. But if ourse, as we see today, intelligence is also 
member of the Board has a made available to the Congress, as appro- 
view of any issue, that member i priate, to help in the legislative and appro 
to express it as part of the estimat priation processes. 
that the policy maker can judge of Past history, as I suggested at the out 
such set, is replete with instances where the in- 
In addition to reaching sound telligence was available but the intelli 
nce officer fumbled in the handling of 
it, as well as instances where the intelli 


sence judgments on the crucial 
the dav, the other major problem 
' 


>, 





AND METAL PRODUCTS CoO. 


r 
The more demanding the application, the better the 


reason for specifying WALL tubing. Years of specializa- 
tion in the production of small diameter tubing has given 
this firm an unusual ability to deliver tubing to meet the 


most critical tests. 


RANGE OF MANUFACTURE This Name Counts? 
Stainless Steel — Welded and Cold Drawn — 

1%" OD to 3/32” OD; .083 to .008 walls. watt TusEe 
Seamless —- %” OD to 3°32” OD; .049" to Sas 
008” walls. 

Nickel and nickel alloy—seamiless, %” OD to 
3/32” OD; .049” to .008” walls 
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BUILDING-BLOCK DESIGN is a principal feature of the 
164 engine. Turboprop configurations are obtained by 
the simple addition of reduction gearing to the basic 
turboshaft engine. This means standardization of parts 
and simplification of logistic support for users. 
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LOW SFC AND HIGH POWER-TO-WEIGHT RATIO make the 
General Electric 164 turboshaft and turboprop engines ideal 
powerplants for many military and commercial aircraft 
including STOLs, helicopters, skycranes and other VTOLs. 
These are illustrated above in a composite artist's drawing. 
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T64 turboshaft/turboprop: 
2600 hp-class engines for 
tactical and support aircraft 


PIONEER AND LEADER IN SMALL 
AIRCRAFT GAS TURBINE PROGRESS 


164 RELIABILITY will go hand in hand with ovt- 
standing performance. A unique government con- 
tract which calls for 10,000 hours of engine running 
by the time all configurations of the engine are 
qualified will help assure both reliability and 
performance for the 164 engine. 


\ 


\ 
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Both fuselage and wing-mounted installations are possible 
with the various configurations of General Electric's T64 en- 
gine. This flexibility plus T64 high performance can provide 


important benefits to aircraft manufacturers and users. 


will be flight qualified 
and available this year 


Airframe manufacturers and military and commercial 
aircraft users requiring economy of operation and high 
performance, will find these features in General Elec- 
tric’s T64 gas turbine powerplants. 


OUTSTANDING PERFORMANCE 


Turboshaft T64: 2650 SHP—0.506 SFC—713 Ibs 
Turboprop T64: 2570 ESHP—0.522 ESFC—1079 Ibs 


.. and the same basic power unit, including controls, 
is common to all T64 configurations. Superior missions 
including greater payload, speed, range and economy 
for support and tactical aircraft can be obtained by 
utilizing the low specific fuel consumption and attrac- 
tive power-to-weight ratio of the T64. 


INSTALLATION FLEXIBILITY—With designed-in ability 
to operate continuously at attitudes from 100° above 
horizontal to 45° below, the T64 engines are ideal 
powerplants for VTOL and STOL aircraft. Featuring 
compact engine size, split casings and grouped acces- 
sories, the T64 is designed for easy installation and 
maintenance 


EARLY AVAILABILITY—The T64 engine development 
program has been on schedule since its inception. The 
first official test runs of both the turboshaft and turbo- 
prop engines were completed ahead of schedule in 
early 1959 and the rapid pace is continuing. From the 
user’s standpoint, this T64 development progress means 
that flight qualified engines are scheduled for avail- 
ability in 1960 


FOR MORE INFORMATION—Brochures are available 
that describe the T64 engine in detail. If you would 
like this information, write Section 233-31, General 
Electric Co., Schenectady, New York. 


GENERAL @@ ELECTRIC 


General Electric's Small Aircraft Engine Department also produces the 
[S58 and CTS8 turboshaft engines for military and commercial heli- 
copters, the J85 turbojet engine for aircraft, missiles and drones and 
is presently developing the new CF700-1 turbofan engine for medium and 
light weight aircraft. These engines are a part of G.E.'s growing flight 
power spectrum with over 25 million hours of accumulated flying time. 
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DYSTAC 


A NEW COMPUTER TECHNOLOGY 


solving problems hitherto unsolvable 


Dystac (Dynamic Storage Analog Computer) synthesizes the 
advantages of both analog and digital computers. Dystac com- 
bines the analog’s speed, lower cost, ease of programming, and 
improved output data presentation with the digital computer's 
unique capacity for data storage and time sharing of computer 
elements. With Dystac you can now solve the most complex 
problems. ranging from distillation column design to multi- 
dimensional heat transfer... from boundary value problems to 
transport lags. 


In distillation column design, for example, Dystac employs 
only 44 amplifiers on a four-component problem; the number of 
amplifiers required is independent of the number of plates. With 
any other analog computer each plate must be reproduced in the 
circuitry —for a 30-plate column, over 1200 amplifiers are needed 
unless manual reprogramming is employed. What’s more, only 


Dystac yields a plate-by-plate display of all column conditions 

In heat transfer studies, Dystac will speedily and accurately 
solve hitherto unsolvable partial differential equations. It also 
makes practical for the first time instantaneous solutions to such 
trial-and-error problems as automatic optimization, automatic 
correlations, data fitting, probability distribution, Fourier analy- 
sis, convolution and superposition integrals and eigenvalue. 

When you buy a CSI computer with Dystac you are buying 
more than the finest general purpose analog computer. You buy 
additional] capacity as well as capability. For when Dystac ele- 
ments are not in use as memory devices they are available to the 
computer as operational amplifiers. Planning to interconnect 
digital and analog computers? Dystac is the answer. 

See Dystac in operation at our plant. If you can’t attend a 
demonstration write, phone or wire for full information 


—S COMPUTER SYSTEMS, INC., 611 Broadway, New York 12, New York, SPring 17-4016 


A Schlumberger 


Subsidiary . formerly Mid-Century Instrumatic Corp 





Marine Corps Evaluates Gyrodyne YRON-1 


Marine Corps is conducting tactical evaluation of the Gyrodyne YRON-1 helicoy 
Quantico, Va. Vehicle is being considered for combat use in reconnaissance, 
observation and limited logistic support operations. Payload is 250 Ib. maximum. 


gence was properly reported but not heeded 

\t various times over the past 40 years, 
I have served in one capacity or another 
under every president of the United States 
beginning with Woodrow Wilson, and 
generally in some capacity related to intelli 
gence 

One of the great and continuing advan 
tages we have enjoved over our history is 
that we have been led by men who hav 
come to their high positions deeply imbued 
with the democratic processes. As a part 
of this, our leaders have generally made 
themselves readily accessible to information 
from their subordinates and their intelli 
gence officers. This feature of accessibility 
has been maintained by our presidents de 
spite the fact that the burdens on the 
executive have been multiplying astronomic 
ally, and the complexity of the problems 
before them, particularly in the field of our 
foreign relations, has been augmenting in 
geometric ratio. At the same time, the 
period within which decisions have to be 
made has been steadily decreasing. 

During the last 10 years that I have been 
in Washington, I have served under two 
presidents of differing political _ parties 
There never has been a time when the 
Director of Central Intelligence has not 
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been able to get to the President 
ter of minutes on any issue that 
ered of immediate importance 

Nor is this access limited t 
tions. On a daily basis, we in 
gence community have an opport 
lay before the President and 
officials of the Department of St 
Department of Defense, and thi 
Security Council our appraisals of 
ing events of policy significan 
supplemented bv weekly oral brief 
I give to the National Securit 
overing mmportant current event 
ing with the intelligence back; 
policy decisions that may be 
Council. Issues in our fore 
these days do not always wait 
painstaking preparation elab 
papers 

We have no reason to compla 
lack adequate opportunity t 
product. We have every incenti 
to it that our product contribut 
national security 

Those who work on intelli 
sometimes viewed as Prophets of 
Personally, I am an optimist | 
trust, a realist, as are my associat 
intelligence community. Sometim 


New Tatnall 
MetalFilm 102 
higher-temperature 
backed strain gages 

from 


e Operating range to over 400°F 

surpasses previous strain gages by 
at least 50°F in all applications. 
Precision-designed and construct- 
ed for exceptional accuracy, re- 
peatability and ruggedness. 
Ultra-thin (less than 0.0015 in.), 
with no integral leads, for high 
flexibility and conformability. 
High uniformity in both geometry 
and temperature coefficient for 
automatic matching. 
Wide range of sizes and configura- 
tions available, including standard 
configuration shown above, rosette 
and miniature types. 


‘all or write for full information. 


INSTRUMENTS DIVISION Ex) 


I COMPANY 


P.O.Box 245 + Phoenixville, Pa. 

1515 No. Harlem Ave 

Oak Park, Iii. 

3050 E. lith St. 

Los Angeles 23, Calif. 

Merchant's Exchange Bidg. Room 316 

465 California St., San Francisco, Calif. 

In Canada: 

Tatnall Measuring and Nuclear Systems, Ltd. 

46 Hollinger Road, Toronto 16, Ont. 
In Euro 

BUPRA 

10 Avenue de la Grande Armée 

Paris, 17°, France 
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|H| micro switcH precision switehes 


New Sub-subminiature XE 


SMALLEST Environment- 
Sealed Switch Ever Designed 


New design ideas in compact aircraft and missile devices 
get more ‘thinking room’ from the MICRO SWITCH “XE”, 
30% smaller and 20% lighter than any previous environ- 
ment-sealed snap-action switch. The precision switching 
unit is sealed with an elastomer seal bonded to the pin 
plunger and the metal housing. It is embedded in epoxy 
resin within a corrosion resistant, treated aluminum 
housing. Operation is dependable in a temperature range 
from —65° to 230°F, with no sacrifice in electrical 
capacity or precise mechanical performance 

MICRO SWITCH engineering counsel is always available 
to help on your particular application. Write for Data 
Sheet 169 or see the Yellow Pages for the nearby MICRO 
SWITCH branch office 

MICRO SWITCH FREEPORT, ILLINOIS 


A division of Honeywell 
In Canada: Honeywell Controls Limited, Toronto 17, Ontario 


Honeywell 


MICRO SWITCH Precision Switches 





Environment-Sealed "XE" Differential Travel 005 max ELECTRICAL RATING: 28 vdc 
amps., resistive; 4 amps., inductiv 

Operating Force 5-17 oz. Overtravel 004 min F ‘ pence aereannir bin 
sea level); 2.5 amps., inductive 


Pretravel 050 max. Weight (without leads) 20 oz 50,000 ft.); 24 amps., max. inrush 





have to be the harbingers of ill tidings be- 
cause it is our duty to report on activities 
in other lands which might detrimentally 
affect our own national security. 

Today we have on the world scene the 
Sovict Union, Communist China and the 
Communist bloc with their dynamic indus 
trial, economic and military programs, spear 
heading and directing Communist parties, 
Communist intrigues, and Communist sub 
version on a worldwide basis. We must 
recognize that we face stern and relentless 
ompetition 

It is Khrushchev’s present expressed in 
tention that this should be competition 
short of all-out war, but whatever may be 
our views of his intentions, certainly no 
other “holds” will be barred. When he 
speaks of coexistence, it is the type of co 
existence that will leave the Soviet free to 
press forward on its mission to commu 
nize the world 

loday in the free world, we have a great 
lead in our industrial and cconomic strength 
It is more than twice that of the Sovict 
Union, and if we include our allies in the 
free world, while adding to the Sovict th 
present potential of Communist China and 
the satellites, the lead of the free world 

still greater 

On the other hand, the peoples in the 


; 





Communist nations are bemg driven to 
work harder to make their Communist 


ystem a universal one, than we are working 





to assure ourselves that these aggressive 
and subs ve aims are defeated 

the Soviets have shown great 

hannel their growing resources 

iclds which build up thei national 

wer, including thei military might. Their 
ceeded in persuading the 

ent with a much smaller 

mn rcTS moods incl 


»f 


the essentials to a we 

inded lit « that they, the Soviets in 
ip their heavy industry, turn it 
hardware and have plenty left over 
port international communism, W< 
that the value of their total annual 

itlay approximately equals our 
There is no cause, therefore, for us 


the future with any easy compla 


Here is a man you should know 


Bids for Stake in Airline he’s a DELAVAN FUEL INJECTOR SPECIALIST 


London—British Transport Commis- 
sion, which runs British Railways, is ne His name is Roger W. Tate. H his deisel unineniie'te ties HOA of smaipene 


British Rail Commission 


gotiating for a stake in Silver City Air- 
ways, which operates car ferry services 
between Britain and Europe. 

The British Transport Commission Dr. Tate is Director of Resea: t Delavan. He has developed many atomizing 
constitution does not allow the opera devices and uniquely accurat: juipment for Delavan. He is widely known 
tion of air services, but a minority hold- for his research on spray ana id fuel injection. 


' 


atomization at the Universit sconsin, has taught reaction kinetics, and 
worked on process improvem« r petroleum refining. 


ing in an airline company is within its 
statutory powers. Silver City share cap 
ital is held 70% by P & O Shipping 
Lines, 20% by Eagle Star Shipping 
Line, and 10% by the government 
owned Cable and Wireless, Ltd. 


I'ransfer of the Cable and Wireless 
interest could be the way in for the DELAVAN 
transport commission, Za 7 
Silver City has stated its need for im Nanufactiring Compa 
proved rail links with its air services ' a 
from Manston Airport, near Ramsgate 


Specialized talent like Dr. Tat the main reason for Delavan’s leadership in 
fuel injection. If fluid mete: itomization are part of your product, take 
advantage of Delavan’s sp: experience and ability to deliver aircraft 
quality. Send specifications + lress below for free recommendations. 


| MANUFACTURER OF NOZZLES * WEST DES MOINES « IOWA 
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TWICE THE LOAD 


Now multi-engine reliability and vibration-free turbine quiet combine 

with significant new operating economies to bring you the biggest heli- 

copter breakthrough since the Sikorsky S-58. The new S-61 not only 

{(>—~___' cuts seat mile costs in half over previously available models, not only 
=,” ‘bles seating capacity to 25 passengers, but it can land on water. 

So nara can be economically and conveniently located at down- 

town waterfroat=>.-*_ What's more, the S-61 will safely cruise on 


one engine at full gros>9ed. Nose data? Call or write Sikorsky today. 


a 
A New World of aipoility oy : 
IKORSKY AIRCRAFT ~~ 


Stratford, Connecticut 
A Division of United Aircraft Corporation 








BUSINESS FLYING 





Mooney Predicts Higher 1960 Volume 


By Erwin J. Bulban 


Kerrville, Tex.—Dollar volume of 
some $3.3 million in business aircraft 
sales during 1960, compared with ap- 
proximately $2.8 million last year, was 
predicted for Mooney Aircraft, Inc., by 
President Hal Rachal during the dis 
tributors and dealers annual meeting 
to usher in the company’s new models 

With some 600 four-place Mooney 
Mark 20s out in the field, the feeling 
here is that the company is now well 
past that critical period where lack of 
public exposure hampers its growth 
rate~indications all point to higher 
growth rates than have been possible 
in the past. The production rate, al- 

igh higher this year (anticipated 


54 


25 units) compared with last 
vCal 211 units, is being held back 
some by introduction on the line some 
time in August of the new 250-hp 
Mark 21, a higher-powered version of 
the 180-hp Mark 20A 
rec is 1957 Moonev delivered 
it a dollar volume of $1,045 
000, which provides some gage as to 
the mp nv’s growth 
Current output of Mark 20As is on 
mplete aircraft every 12 working 
This will increase to one unit 


eight hours in May, which will 


be retained until August when a split 
chedule is developed with the Mark 
21 phasing in with Mark 20A produc 
hon 

Prominent guidepost to the direction 
Mooney will be striving for is its re- 
ent acquisition of Ralph Harmon as 
hief engineer and vice president-en- 
gineering. Harmon has a long back- 
ground in business aircraft develop 
ment programs, including top design 
responsibilities in the past with Beech 
on the Bonanza, Twin-Bonanza and 
Mentor, among others, and with Cessna, 
where he had cognizance over the 
four-engine pressurized Model 620 and 
then with McDonnell, where he worked 
on the four-yet Model 119 

Harmon's appointment indicates that 
Mooney is planning to round out its 
airplane line and also possess a capabil- 
ity for advanced projects. Rachal told 
the dealers “. . . don’t be surprised 
if in 1970 vou see Mooney with a six- 
place turbofan business airplane that 
cruises at 600 mph.” This doesn’t 
mean that the company has such a 
plane on the drawing boards, or that 
Harmon will start sketching one im- 
mediately, but it does poimt up man- 
agement thinking on company plans to 
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move up out of its current to be faced with a mandatory and 
Racha! said that he thinks } costly change. 
should strive to be one of To answer this situation, Rachal an- 
Three in the industry in the | nounced that effective during the 
a line-up now that novw meeting, Mooney will pick up the bill 
Beech, Cessna and Piper for all future Airworthiness Directives 
acceptance of the Mark that are issued on all Mark 20 series 
America, he says, will prol uircraft, from the initial production 
in the airplane becoming N nodels which first came off the line in 
there before it achieve h st 1955. In carrying out this major policy 
the U.S lecision, the company is setting up 
Rachal struck out at | these guidelines 
tion Agency's stand on A ¢ Mooney will designate the repaii 
Directis vhich he sa tations where the work is to be done 
n throughout tl Ihe stations will be chosen on a basis 
AA became | f assuring that they are qualified and 
A-D Club” in Vi ated conveniently to the customer 
¢ Compliance with the A-D must b: 
manufact omplished within 60 days of issu- 
ustified. ice of the note to ensure that the 
) manufactur omes wk is done promptly and also to 
product improve nt o1 permit the company to keep order; 
very often he is hit wi in A oks on each operation. After the 
ness Directive note, requit 60-day period, the owner will have t 
tory installation, even though | pav for the change 
in question | been satisfact Special insurance plan, developed by 
chal contended Don Flower Associates, Inc., Wichita, 
This policy | oted, ha f Kan., in cooperation with the factory, 
onsidet concern to con vill provide owners of new Mooney 
1USe | e effect upon tl Mark 20As a hull rate of 4%, which 
especially hose who ma the company says is better than any 
taken delivery on a new air xisting coverage except for class of 


~ 


Bell 47G-2 Fitted for Missouri Rescue Work 


New Bell 47G-2 helicopter, which sells for $40,500 (AW Jan. 11, p. 32), has been fitted 
with litter racks for Missouri State Highway Patrol by Mississippi Valley Helicopters, Inc., 
St. Louis passenger and charter firm which maintains the aircraft for the patrol and for 
Illinois Conservation Commission. Mississippi Valley has a Bell 47J-2 Ranger on order. 
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@ POT OR NOT-—That's the question 


Are you holding off on potting of critical 
electronic components because you haven't 
found a potting resin that'll take the vibra- 
tion and the high temperature in your sys 
tem? Don't write off the many advantages 
of potting before looking into “Scotchcast 
XR-5017, a silicone rubber foam system 
developed by our ELecTRICAL PRODUCTS 
Division 

ability to absorb vibration 


c losed cell 


“Scotchcast’s” 
is due to its resilient but tough 
structure 
of maximum 
absorption after exposure for 24 hours at 
90% RH is negligible.) As we've already 
implied, this material is no slouch in the 
high temperature regions, either. It comes 
through with flying colors after 
exposure to 500° F. It’s equally 
as low as —100° F. You'll find that there is 
no problem in getting adhesion to metals, 
glass, and most plastic surfaces. The photo 
shows how the tough foam ruptures before 
bond is broken. You'll be pleased to know, 
too, that its a room temperature curing 
system—no tricky high temperature curing 
precautions to observe. Nevertheless, it has 
an ample pot life of 30 minutes to permit 
pouring and foaming in place. 


These closed cells also assure you 


moisture resistance. (Water 
‘ 


extended 


serviceable 


Perhaps by now you've begun thinking 
that this material might work equally well 
in sealing or caulking applications. We 
(and a number of others as well) feel that 
way, too. Let our Electrical Products Di- 
vision representative tell you more of its 
exciting properties. 


@ FOR REALLY HOT COPY 


Here’s a material that the devil himself 
might use for publication of the Hades 
Herald. This new document and thermal 
insulation paper called “Crystal M” is com- 
pletely inorganic and is fire resistant. Made 
from a special type of synthetic mica, these 


STALL M 


ST. PAUL 6 MINN 


scorTc 


News a ‘materiel for the aerospace industry — 
* from the 27,000 products of the 3M Company Ee 


papers have maximum useful temperatures 
of almost 2000°. Valuable records printed 
on Crystal M paper have survived the “trial 
by fire” without loss of the written message. 


Crystal M is an insulation that can per- 
form with both versatility and efficiency 
when the heat's really on. Depending on 
the nature of the application and the tem 
perature involved, the thermal K may be 
0.3—1.5 Btu/hr. x sq. ft. x °F./inch. What's 
more, its infrared transmission is less than 
3% in the region of 0 to 15 microns for a 
7 mil sheet. It can easily be applied as a 
laminate to the surface to be protected. In 
this form, it offers the added dividend of 
acting as a fire barrier, as well as thermal 
insulation. Crystal M also lends itself to 
lamination to metal foils or can be vapor 
coated with metal. Such structures find 
ready application as light weight fire resist 
ant blankets and drapes, or high tempera 
ture tapes. Some enterprising designers are 
considering it as a honeycomb material! for 
fire resistant heat insulative curtain walls 
synthe tic 


additional 


The paper either as a 100 
mica composition or containing 
reinforcing fibers may be produced tn cali 
pers from 2 to 10 mils. Only papers 5 mil 
thick are now available for sampling. Den 
sity of the paper can vary from 0.6 to 1.7 


Other forms of Crystal M which are not 
yet available for sampling are light weight 
blocks (10 to 20 pound per cubic foot), 
binder free compression molded shapes and 
finally divided powders. 


@ FOR A QUICK PICK UP... 


Dust can become quite a problem—espe 
cially around precision instruments and 
electronic equipment. Now a new, non 
woven, scratch-free fabric—“ScoTcn”™ 
Brand Dusting Fabric No. 550—has been 


3M Company, 
St. Paul 6, Minn. 


Please send more information on 


NAME 
FIRM 
ADDRESS 
City 


STATE 


Missile Industry Liaison - 


“Scotchcast” 


introduced by 3M’'s INDUSTRIAL TRADES 
Tape Division to help solve that problem 


This exceptionally thin material consists 
of thousands of dust-collecting pockets that 


fabric 1s 
bound 
unify 
there 
Nor 


has no sili 


pick up and hold the dust. The 
formed by extra-long rayon fibres 

together with a synthetic, odorless, 
ing resin. And, since it isn't woven, 
are no loose fibers or edges to unravel 
is the fabric oily or sticky—it 
cones or corrosive chemicals which could re 
main as filmy residue on the dusted surface 


The dusters come in a 30-yard roll, per 
forated to make 12” x 18” dusters. For more 
information contact your 3M 
Trades Tape Division salesman 


coupon’ below 


Industrial 
or use the 


@ ABOUT “MIL” 


M's Missile Industry Liaison is a service 
staffed by technical personnel experienced 
in rocket propulsion and other phases of 
space technology. Their job is to translate 
problems of the aerospace industry to those 
3M specialists best qualified to solve them 
If you have questions on any of the items 
would like to know 

or could make — for 


here, or 
3M makes 
mail coupon 


mentioned 
what else 


your needs, 


Dept VAC 


“Crystal M” Dusting Fabric 


ZONE 


sep ainansenbaineubaundusemmememememmell 


a ce ee ae ae ae a SE SS SS SG ND eS SD MD aD nD mS cD ce ee ce es ee ee came ad 


STERED TRAC 
CANADA 


ARE REG! 
NEW YORK 16 


SCOTCH 
AVE 


AND 
99 PARK 


HCAST 


EXPORT 


TYfinmesora [ffimine ano A\fanuracrunine company 


++ WHERE RESEARCH 


1S THE KEY TO TOMORROW 
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LONDON 
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airplanes exceeding $20,000 in value. 
Particularly noteworthy is a feature 
that will provide the Mooney owner 
with a 10% rebate on his rate if he 
completes a full year of operation with 
out claims 

Also, in adjusting damage claims, the 
insurer will maintain the right to have 
the factory repair the airplane with 
the insurer buying parts from the fac- 
tory and requiring that the customer 
pick up the airplane at the plant. This 
system, Flower claims, will be better 
than requiring that the customer put 
the job out for bids and perhaps result- 
ing in a less than completely satisfac 
tory repair job. According to Flower, 
the insurance company will pay charges 
of transporting damaged aircraft to the 
factory 

Flower emphasized that success of 
this plan depended upon the dealers 
signing up only those people who they 
feel will be good risks and ensuring 
that they get a thorough checkout 
in the new airplane. He also told 
dealers that it would be in their best 
interests to keep track of their cus 
tomer’s habits and if someone was tak- 
ing chances to report him to the in 
surance company 

Plan currently covers only owners 
operating their airplanes in the U.S., 
but the company is working on a spe 
ial arrangement for extending the 
ystem outside this country. Such eo 
tension would carry with it a higher 
rate than the domestic market 

Rachal told Aviation Week that 
current expansion programs planned 
for this vear include a new final as 
sembly building for the Mark 21 of 
ipproximately 50-ft. x 300-ft. dimen 
ion. Also, the company will attempt 
to increase its sales organization by ap- 
proximately 10 new distributors and 
20 to 30 new dealers this vear, while 
it the same time it expects that dealers 
will increase their sales personnel by 
more than 25%. 

The 1960 Mark 20A shows refine- 
ments in detail rather than any major 
changes. Basic airplane, which lists 
it the factory for $15,450, now has 
red-and-green landing gear indicator 
lights, flush fuel sump drains under 
the wings to lessen possibility of fire 
in event of wheels-up landing, im 
proved soundproofing including  in- 
stallation of one-half to one-inch Fiber- 
glas and one-quarter-inch thick wind- 
shield 

Tinted windshield is standard equip 
ment on this year's model. Optional 
equipment offered with the 1960 Mark 
20A includes either a two-axis transisto 
rized Mitchell autopilot at $2,440 extra, 
or a single-axis Mitchell unit at $950, 
both with heading lock, or a two-axis 
pneumatic Clarkson unit, without head 
ing lock, for $720. 
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FACTS 


the aviation industry 
should have on 
commercial uranium 





Uranium has many interesting 
properties. 


For example, Davison Uranium ha 
exceptional density — 68% eré 
than lead and about equal to g& 
This indicates usages as counter- 
weights in aircraft, shipbuilding, tool 
making industries — wherever high 
weight and low volume are factors 
It alloys readily with many met 





i 





including aluminum, chromium 

per, iron, manganese, molybden 
niobium, nickel, silicon and zi 
ium. Corrosion resistance is incr 
when uranium is alloyed with on 
these metals. Davison Uranium px 
sesses high tensile strength and_low 
thermal expansion. While fairly ! 
(Brinnell 240) at room temperat 
uranium becomes very malleable a 











temperature rises. At 1100°I 
hardness drops to about 20. 


Is Davison Uranium easy to fabricate? 


Davison Uranium may be melted and 
cast into any desired shape. It n 

be formed by extrusion, drawing 
rolling, swaging, pressing or forging 


You can machine Commer 
Uranium with conventional cart 
tipped machine tools, bearing 
mind that it has work-hardening 
characteristics similar to those 
stainless steel 


How about welding? 


Success in welding Davison Uranium 
has been achieved using the He 
and shielded arc-consumable 
trode process. At this date experi 
ments continue in joining uraniun 
uranium by brazing or soldering 


~ 


How has Commercial Uranium been 
used? 


Present applications in the Aviation 
Industry are counterweights and 
static balances. Application in other 
industries includes shielding mate- 
rials, telatherapeutic heads, isotope 
containers. And for many years, 
uranium has been used as color 
agents and glazes. 


ls Davison Uranium safe? 


Radiation hazards are minor. AEC 
tests indicate a week’s exposure to 
depleted uranium is only about 
1/10th to 1/100th the radiation 
received from an ordinary chest 
X-ray. 





Must special storage precautions be 
taken? 


Uranium metal (except fines) can be 
handled and stored with methods 
similar to those used with any other 
massive metal. Fines, however, are 
flammable and should be stored 
under oil or water. 


ls Commercial Uranium expensive? 


or example, in lots of 
1400 pounds or more Commercial 
Uranium is priced at just $4.60 per 
pound — considerably cheaper than 
other heavy metals, with the advan- 
tage of superior density. 


“Not at all. 


Need more information? 


A letter will bring you additional 
details for the application of Com- 
mercial Uranium to your products 
or processes. Write today to Depart- 
ment D109, Erwin, Tennessee. 


do! 


w.r.G RACE 2 co. Ay 


DAVISON CHEMICAL DIVISION 
ERWIN, TENNESSEE 


' 





U.S. Glider Team to Compete at Cologne 


By Russell Hawkes 


Los Angeles, Calif.—lund-raising 
campaign 1s under way to send a team of 
top U. S. sailplane pilots to the 1960 
World Gliding Championships at Co 
logne, Germany, this June, according 
to Lloyd Licher, executive secretary 
of the Soaring Society of America 

Like other international competi 
tions, the championships can be ex 
pected to generate cold war overtones 
U.S. entries in international sports con 
tests regular government 
upport and, because of this, sometimes 
lose points in subsequent propaganda 
contests 

American pilots in the 1958 World 
Gliding Championships were obliged to 
rent European aircraft since they could 
not afford transportation for U. S.-de 
Licher said the so- 


receive no 


signed sailplanes 
ciety has high hopes of obtaining gov 
ernment assistance in transporting U.S 
uircraft this vear 

About 200 companies, most of them 
in aviation, will be solicited by direct 
mail in the forthcoming fund drive. So 
ciety officials hope to raise $12,500 to 
expenses of the U.S. team. A 
similar drive for the 1958 contest raised 
nly $7,503 ind totaled 
$9.687 

he difference came out of the pock 
ts of team members 

Iwo of the three sailplanes which 
the U. S. expects to enter in the Federa 
tion Acronautique Internationale-sanc 
tioned contest are being designed and 
built by their pilots, Richard H. John 
on and Richard E. Schreder. Acting 
is consultant to both was Dr. August 
Ra pet AW Nov. 30. 1959. p 59) of 
Mississippi State University, a top U.S 


low speed aerodynamics 


pay the 


( xp nses 


expe rt in 


Five-Time Winner 


five-time national 
ind holder of the world dis 
ord for gliders at 535 mi., 
is beginning first flights in his new 
two-place, I-tail Adastra Schreder, 
holder of all three officially recorded 
world peed records for gliders (100, 200 
closed course), began con- 
truction of his HP-9 only in Decem- 
her. 1959 


Johnson soaring 


hampion 


tance rec now 


ind 300 km 


hopes to parallel his capture of 
1958 National Championship in 
HP-8 six months after the begin 
ning of construction. Third U. S. pilot 
vill be Paul Bikle, chief of the National 
Aeronautics and Space 
High Speed Test Station at Edwards 
AFB, Calif. Bikle expects to fly a 
Schweizer 1-23H in the Standard Class 
competition 
Aircraft in the Standard Class must 


Administration 
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be built to a restrictive formula 


fied by FAI 
A political subject for spe 
is whether or not an East Germa 
will be entered in a contest 
West Political issu 
involved in Switzerland’s bovcott 
1958 World Gliding Champion 
Leszno, Poland 
Red China is 


question mark 


Germany 


mother (¢ 
Poland is know 
pro. iding technical assistance 


promote a 


paign soaring 
there 

\ national 
useful in Communist ¢ 


method of pi 


OATing prog 
he VvcT\ 
it is the 


he ap 


histori 

from. W 

draw professional pilot candid 
However. | S. observers 


the campaign has progressed ¢ 


training tem 


turn out pilots of international 
tition caliber 


U. S. Honors 

4 U.S pilot has won th 
championship only once MM 
gical earcher, Dr. Paul B 
Cread\ Jr f Pasadena, ¢ 
world 195¢ 


American | 


champion in 
the most successful 
Lyle Maxey of Downey, ( 
placed ninth in a field of 37 
German Zugvogel II 

Soaring officials fee 
ibout American 


ociety 


om pe ting in 


Atlanta Helicopter Airways 


In 
the company took delivery of a Bell Model 47J 


Atlanta (Georgia) Helicopter Airwa 


at the beginning of this month when 


Ranger at Bell Helicopter Corp.'s 


t Ft 


In a report upon the 1958 champion- 
hips, they said, “In 1960 we hope to 
be able to fly American sailplanes in 
We feel that this is 
nportant for two reasons: 
¢ “Our pilots will have much more 
hance of success. 
e “It is a point of National pride to be 
ible to show to the rest of the world 
the type and quality of sailplanes being 
built in America. We have already 
tablished a reputation as a leader in 
the construction of high-performance, 
ill-metal sailplanes.” 


the « ompetitions 


Team Members 


Captain of the U.S. team this year 
will be Paul A. Schweizer, vice presi- 
ent of Schweizer Aircraft Corp. Me- 
teorologist will be Bernard L. Wiggin 
f the U. S. Weather Bureau. Wiggin 
1as been official meteorologist for 13 na 
tional soaring competitions held at El- 
mira, N. Y., and was the U. S. team 
neteorologist in three previous world 
hampionships 

Most U.S. team members are salaried 
mploves and will be obliged to use 
their vacation time to attend the con- 
test 

It is planned that each American 
vilot will be allowed a_ three-man 
ground crew. German Aero Club, host 
to the contest, has not announced 
vhether the meteorologist, a spare pilot 
ind an assistant captain will be allowed 


Buys Bell 47J 


, began scheduled helicopter passenger service 


Worth, Tex. 





Actual Size 


DESIGN FEATURES 


@ Completely encapsulated for continued 
reliability under extreme environmental 
conditions 


@ Plug-in modular design for rapid assem- 
bly and ease of maintenance 


AVA i L A B L if T Y Pp E 4 * Fully transistorized —Minimum Weight 
and Volume 


Case Case 
AMPLIFIER Size AMPLIFIER 


Resolver Drive Amplifier A-C Amplifier a : : : 
A-C Summing Amplifier D-C Amplifier A trical shielding 
ao poco onan “a - ® Meet Mil specifications: MIL-E-8 189 and 
Relay Amplifier Pulse Power Amplifier A MIL-E-5400, Classes | and Il 

Servo Preamplifier Accumulator Amplifier A 

Servo Power Amplifier a Electronic Differential A 


Diode Synchro Signal Selector 


© Cadmium-plated steel casings for elec- 


Write on company letterhead for complete Data File No 702 





COMPLETE COMPUTER SYSTEM PACKAGES 


@ Mid-Course Missile Computers 
® inertial Reference Packages 
© Stable Platforms 
® Rate Loops 


REEVES’ contributions to such advanced missile programs as 
DISCOVERER, TITAN and REGULUS are your assurance of proven 
reliability and performance 


REEVES INSTRUMENT CORPORATION 
A Subsidiary of Dynamics Corporation of America « Roosevelt Field, Garden City, N. Y. 
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Cessna 310D Features Lounge Installation 


One of five seating arrangements available on the Cessna 310D twin engine busin 
craft (AW Dec. 28, p. 24) is shown above, featuring a lounge installation along 
fuselage wall. Armrests are standard equipment on all single seat installations 


xtra team members or must be part 
t the quota of crewmen. Because of 
his uncertainty, the assistant captain 
ind spare pilot have not yet been ap- 
pointed. Depending on German Acro 
Club decision, the U. S. team wall 
number from 13 to 16. German Aero 
Club will probably allow a maximum 
f 70 gliders to be entered 
Canadian glidez pilots have even 
more trouble financing an entry. The 
receive no government support and 
there are fewer large firms able to con- 
tribute money According to present 
plans, they will rent aircraft and team 
members will go to Cologne on an ex 
rsion flight organized by the Soaring 
Societs The excursion was planned 
mainly for non-competing spectators 
from the U. S., so Canadian pilots will 
rive too late to fly on the practice 
This should be a considerabk 
handicap, since they will be flving in 
range aircraft 
Practice period will extend from May 
to June 3 Ihe contest will start 
+ and last through June 17. The 
» davs following the close of compc 
tition will be used for the award of 
prizes and closing ceremonies 
Official contest control radio fre 
juency will be 122.5 me. Ground con 
trol transmitter will broadcast in Eng 
lish, French and German Power of 
urborne transmitters is to be limited 
to > watt 
Other frequencies will be allocated 
for team communications 
World Gliding Championships have 
never been held in the U.S. European 
pilots are cager to compete in this 
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country because of the exce 
ing weather onditions wh 
brought so many world recor 
U.S. However, the consensi 
ing Society officials is that it 
mpossibl to host such a 
uit full government support 
one middle 
uld be the 
t Mo 
I alle’ 
ormia, but sm 
through 
table air in 
g is bl 
This vear's champion 
last biennial ontests In 
thev will be held on a tnen 
If the 1963 contest is to be h 
U. S.. it will be necessar 
FAI about two vears in ads 
Three of the top five 
1958 pct mipetition 
communist countnes; the ( 
mant, Yugoslav Met ind | 
kolka Z. For this vear's chan 
Schreder has designed his HI 
for light German the 
Adastra us¢ 
! mught to 
nanv by Dr. Ra 
in the German Phoenix 
rormanc ulplanc Aspect 
Adastra 1.3 ind g s,s WwW 
two pilot | ISO Ib When fi 
gros 790 Ib. and w 
is 
the be 
dual to get the st 


ink rate is calculated 
' 


maximum lift/drag ratio at 


Us 


WANT TO BE _ 
MORE POSITIVE 


TEDECO SELF CLOSING ELECTRIC CHIP 
DETECTOR PLUGS are an ever watchful 
guard over bearings and gears, giving 
warning of any deterioration. They incor- 
porate a new patented magnet and electric 
contact arrangement that draws chips into 
the circuit gap and assures bridging of 
the contacts as chips accumulate. Since 
any electric chip detector can only indi- 
cate impending breakdown—the extent 
must be appraised by visual inspection. 


Tedeco Self Closing Electric Chip De- 
tector Plugs provide for easy inspection 
of the chips without fluid drainage or 
spillage. For more positive chip retention 
—for easy positive appraisal of chip ac- 
cumulation specify Tedeco Self Closing 
Electric Chip Detector Plugs. 





— 


FOR MORE 
POSITIVE CHIP 
RETENTION 
PLUS EASY 


VISUAL 
INSPECTION J 











FOR POSITIVE 
ROUTINE 

VISUAL 
INSPECTION 

No Tools—No Wires 


Justa twist of 
| the wrist. 


SEND FOR CATALOG 3-60—TEDECO 
AVIATION GRADE 
GEAR CASE 
ACCESSORIES 











TECHNICAL DEVELOPMENT 
COMPANY 
GLENOLDEN, PA. LUdlow 3-3330 





A Subsidiary of Dynamics Corporation of America « Roosevelt Field, Garden City, N. Y. 
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Standard HYDRAULIC PUMPS ‘ 


FOR FLUID TEMPERATURES 10 400°F *° LowesT WEIGHT / 
DISPLACEMENT AND LOWEST WEIGHT / HORSEPOWER RATIO 
AT RELIABLE SPEEDS 


és 
~ 
~. iS 
~ 








Variable Displacement ' Rated Maximum Envelope 


“Models [Cu. in./Rev. [WERE] RPM | GPM [ORB] RPM | GPM [RB/HP | Diameter | Length 
Forged Aluminum Housings for Fluid Temperatures to 400 it ; ; 
4500 [| 33.0 269 | 44.4 . | 


5500. | 24.0 [35.4 
6000 16.2 24.6 


7000 | | 23.9 2 
12000 | | 108 ‘ 
77 | 
*Stainiess Steel Housings with No Increase in Weight 


Bee A 12000 | 3.1 388 18000 | 48 | 
18 12000 2.15 18000 | 3.3 


‘Pump Weight/Hydraulic Horsepower at 3000 PSI 


SMALL SIZE AND SYMMETRICAL DESIGNS FOR EASE OF INSTALLATION. * FEWER PARTS DESIGNED FOR MAXIMUM 
RELIABILITY. © STAINLESS STEEL HOUSINGS FOR TEMPERATURES ABOVE 400°F. * STANDARD PUMPS FOR SYSTEM 
PRESSURES TO 4000 PSI. * CUSTOM DESIGNS FOR INTEGRATION INTO SUBSYSTEMS. * FIXED DISPLACEMENT MODELS 
WITH CORRESPONDING WEIGHT REDUCTIONS. «+ TESTING IS IN PROGRESS FOR TEMPERATURES ABOVE S550°F. * 
FOR ORIGINAL EQUIPMENT, REPLACEMENT OR FUTURE PLANNING « « «+ 

Forward inquiries to: 


BENDIX HAMILTON 





DRAMATIC 
ANSWER 
TO THE 


AIR 
CARGO 


DILEMMA 


Many air carriers, striving to answer perplexing questions 

presented by a growing air cargo industry, are facing a basic The Canadair Forty Four can operate in and out of all airports 

decision: should they convert outmoded piston engine presently used by four-engined piston-powered aircraft. For 
t it on to air cargo routes? example, at such an important airport as Midway, in Chicag 


passenger equipment and put it 
Should they order proposed cargo jets with 160,000 Ib. pay- with only 6400’ runways, the Forty Four can take off with 90% 
loads? Should they wait for further turbo-fan evaluation of its maximum payload and fly non-stop to San Francisce 


nic? 


before making their air cargo plane commitments Sophisticated design features, including swing tail and integral 
Canadair's Forty Four, offers a simple, practical answer to these car ndling equipment, slash 1 indirect costs 
vital questions. It is an optimum-size, all-new, all-cargo Step-by-step savings and economies inherent in the Canadair 


4 


turbo-prop airpiane that, | erms productivity, ts \ al ur f ned Ss very attractive price, fet 
$ 


ing fleets as early as January 1961. 


firect an 


veried pist engine equipment, and re T ypital dollar ' r better return quicker than 


superior 
that offers, in comparison with the big jets, a payload 

capacity that is not unrealistically high for profitable opera Thus General Dynan Corpor n’s Canadian subsidiary 
tions during the 1960's. Furthermore, the Forty Four suffers snadair. the soe n ait ca prog Fou 


fittle or no operating penalties due nway limitations 
t perating f way ' e answer to air cargo s biggest dilemma 


a igg 


and there will be no community noise problems ; 
7 Principal Features of the Canadair Forty Four 
The Canadair Forty Four has a productivi 


that of converted piston aircraft, at the same cost per airplane 


‘ ; 


mile, and has a profit potential that will quickly recover any 


losses on disposal of piston engine aircraft now being used or we eae : ay Ay 
° 31Z€ le | 3—its present payload capacity is 


contemplated for cargo usage. On the other hand, the Forty ly matched casted requirements. 
Four with a payload capacity of 65,000 Ibs. and low break _ No community noise problems —confirmed during present 
even point is ideally matched to the natural expansion of the 

cargo market and will begin immediately to operate at 01 runway limitations —every 

profitable load factors pe the Canadair Forty Four. 


The Canadair Forty Four is flying now and is in production fo , h potential —able to grow with the 


the three largest all-cargo carriers in the Unite , and : ilable for delivery in January 1961. 


CAN ADAIR ume.» 
GENERAL DYNAMICS CORPORATION 
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from 

Giannini’s 

system 
development 

capability 

comes a 

revolutionary 
inertial & 

platform... Ge 


than one tenth the cost of full guidance. Yet able to 
keep a conan missile’s boost trajectory straight 
and its impact dispersion 


66 Q9 small. . . . That’s Giannini’s 
newly developed inertial 
platform.... Exclusive 


R Small and light enough to hold in your hand. Less 





Giannini components make this 
He A\ | ]Ro A\ o MITT 7 ie startling innovation possible. 
They demonstrate again Gian- 


nini’s diversified capabilities. 


Giannini has ample depth of 
experience in — Air Data Instru- 
ments e Inertial Instruments e 


Servo Components — from that depth comes a standard 
of performance best appreciated by those whose projects 
depend on Giannini subsystems daily... for better meas- 
urement and control. ..everywhere on earth and above it. 





New small free gyro, “in- Ultra-miniature accelerom 

ner ear’ of the simplified eters, mounted on the 

inertia! platform gyro's gimbal rings, sense 
lateral accelerations, ig 
nore high boost thrust 
Another Giannini “first.” 





(Giannini Controls Corporation 918 East Green Street, Pasadena, California 


A NAME TO PLAN WITH | Explore new career openings. Write to Giannini’s Director of Technical Personnel. 














See Giannini’s newest products, Booths 1428-30, 1. R. E. Show, New York Coliseum, March 21-24. 








GERMAN Kria sailplane lands with speed brakes extended at 90 deg. V-tail lessens damage in off-field landings. 


German Kria Glider Built of Synthetics 


By Edith Walford —_ en 





Geneva, Switzerland—Single-seat Kria 
glider, which made its first flight in 
1958 and presently is completing its 
flight tests, is the second German glider 
to be made chiefly of lightweight svn 
thetic materials (AW Nov. 30, p. 63 

It was designed by Dr. Richard 
Eppler. Hermann Niagele was respon 
sible for its development and final as- 
sembly. Both men are members of the 
Academic Group of Pilots (Akadem- 
ische Vliegergruppe), a department of 
the Technical College, Stuttgart. They 
ilso belong to the Wolf Hirth glider 
design and construction team which has 
financed the project. Flugzeugbau Wolf 
Hirth GmbH., Nabern/Teck, built the 
Kria prototype 

The same team of glider engineers 
also developed and built the Kria’s 
predecessor, the first all-plastic FS 24 
Phoenix sailplane. The Phoenix mad 
its first public appearance in the open 
class of the German Glider Contest 
held at Karlsruhe-Forchheim last sum- 
mer (AW Aug. 17 p 119) 

















Basic Construction ahs, | 
Basic construction and general ap- KRIA‘S empty weight is 253 lb. Minimum sink rate is 2.30 fps. Polyester resin, glass 

pearance of the much smaller Kria is fiber-reinforced skin covers balsa wood frame. Glider is of sandwich construction. 

very similar to the Phoenix. Its 39 ft 

pan (Phoenix has a 52 ft. span) puts it 

n the class of gliders which is becom- 

ing increasingly popular. One of the 

main reasons for this is that gliders in 

tis category can easily be moved from 

place to place, even through narrow vil 





lage treets 

Che Kria’s wings are slightly curved 
ind in transport he across the roof of 
the towing automobile or truck so that 
ery little of the wing surface hangs out 
wer the rear end of the vehicle to offer 
in obstruction 

Noteworthy is that the supporting 
urfaces are built as One single unit 
which reduces the total weight. The 
ompan ilso expects this feature to re 
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Above: New successful 
environmental fuel and 
missile component test 
chamber constructed with 
poured in place Stafoam. 


stafoa 


TRADE MAME 


From ten pe rature cone- 
trols to cryogenics, the 
Fre edlande r R & dD Labo- 
ratories can provide neu 
dimension in material 


ecl nology. 


STAFOAM RIGID STAFOAM FLEXIBLE 
Thermal insulation rcraft & conveyance seating 
Acoustic dampening ommercial cushioning 

hock padding (high hysterisis 
Helmets and liners lot sulation & liners 
Packaging & flotation 


Foam core construction 


quid filtering 
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POLYRUBBER 

Personnel shock padding 
nstrument & motor mounts Crystal clear windows & mtris. 
Elastomer coupling 
Oxygen hose and masks Electronic encasing 
Window and hatch gasketing Applicable hardware Applicable hardware 


Hot or cold-—inside or out! 


STAFOAM, the miracle urethane insulator, has achieved its 
place in space, protecting men and intricate machinery 
against the fury of unearthly temperature ranges. Reentry 
capsules, like the one pictured above, are being insulated 
with poured-in-place rigid STAFOAM, Arctic shelters, missile 
defrosting mantles, refrigerator trucks, environmental fuel 
chambers, and airline food containers are only a few of the 
hundreds of new STAFOAM structural insulating applications, 


Manufacture d in & lab fod I 7 poured in place by. ae 


MERICAN 


LATEX PRODUCTS CORP. 
3341 West El Segundo Blvd., Hawthorne, California 
ORegon 8-5021 OSborne 6-0141 
BRANCHES San Franc », 42 Gough St 


Seattie, 2231 5th Avenue; Dalias, 1300 Crampton St 
Houston O1 Velas< Omaha, 3304 N. 48th Avenue 


A DIVISION OF THE DAYTON RUBBER CO 


Heada ’ / , vy Ide 


POLYPOT DAYCOLLAN 

Instrument potting Gear, roller bearings, 0 rings 
nstrument & control knobs 
Control knobs & accessories Instrument scope boots 


Airless wheels & tires 








Kria Glider Specifications 
Dimensions 

39 ft. 
Length 22.37 ft. 
Height 3.28 ft. 
Wing area 106.17 sq. 
Span of tail unit 9.84 
Depth of clevator unit 2.62 
Root chord 3.77 f2. 
lip chord 1.80 ft. 


Aspect ratio 14.4 
Weight and Loading 
Empty weight 253 Ib. 
Useful load 220 Ib. 
Performance ; ‘ 
’ eo = | 
~ hd “ } 


Span 





ACTUAL SIZE 


Best glide ratio 30 


Minimum sinking speed 2.30 fps. 











ult in lowering the ultimate cost 

Another special feature is the V- 
haped tail section which is of aero 
ivnamic advantage and also lessens the 
yossibility of damage in off-field land 
ng 


Like the Phoenix, the Kria is of sand CLOSED 
vich construction and its polyester 


resin, glass fiber-reinforced skin covers 
balsa-wood frame. Attention has been 
given to making the design as uncom 


ylicated as possible in order to reduc TH Ee NEW 


» a minimum the labor cost of am 


future production series 
Best glide ratio attained im recent 
trials was 30 and minimum sinking 


sPCe d was 2.30 fps 


Wien te Ble, bet senciaied Micro-Miniature Circuit Breaker for 


resent series of flight tests including 


ee eee Aircraft, Radio and Electronic Equipment 


tached, the manufacturers plan to pro 
luce a first production run of the glider 
ind to be able to market it “at a reason- These Micro-Miniature KLIxon D7274-1 Circuit Breakers set new standards 
ible price “ in size, weight and performance. Their fast tripping response provides protection 
for low thermal mass componer ised in aircraft, radio and electronic gear. 
Configurations are availabl nstallation in existing panels that accommo- 
Pp R | VAT E L | N E > date the NAF-1357 panel-mou ises or larger neck-mounted miniature cir- 
cuit breakers. To give remot itions (light or buzzer), a normally open 
é auxiliary circuit can be pro 
Photo mapping of the Mekong River Compare these features 
illey and corresponding ground sup @ Weight 0.9 oz 
port in Thailand, Laos, Vietnam and @ Extremely simple trip-fre 


. epressec 
Cambodia is being handled by Photo depressed 2 
} c C | it nd Maximum operating force en and reset 5 Ibs. 

T: ! VC orp ronto, | " , Nag < id 
Stapmic ourve Mp., EP OFOnn : Minimum and maximun iltimate trip (25°C) — 115% minimum, 
Spartan Air Services using a Douglas 145% maximum. 

DC-3 which carries a radar profile r Overload calibration 00 


corder for noting clevation changes, in Operating altitude 


iddition to camera equipment Voltage drop maximum 
High rupture capacity 
1 | below 2 amperes. 
Ihree for one stock split, increasing © Ratir I os 
7 atings 0 oO ampere 
uthor ) rom $1.5 n te : : ic tinst 
iuthorized capital from $1.5 million Send for complete informa this new KLixon Micro-Minsature Clreuit 


$5 million common $1 par value shares, Breaker, today 
vas approved by stockholders of Cessna 


\ircraft Co., Wichita, Kan. Holders =\TEXAS INSTRUMENTS 


vill receive two additional shares for 
INCORPORATED 


ich one held as of Feb. 8, the new Pa 
" : ay HE a2 METALS & CONTROLS DIVISION 
hares being issued Mar. 4 4 an cannes ome ‘ po 





. no reset possible while button is 


mits 15 seconds maximum. 





80.0) 


er 4000 amperes, 120 VAC, on ratings 


Kellett Aircraft Corp. will survey SPENCER PRODUCTS: Kiix nherent Overheat Motor Protectors 
flight stability in helicopters under a Motor Starting Relays + Ther tats « Precision Switches «+ Circuit Breakers 


prime contract from Army Transporta- Western Manufacturers — refer inquiries directly to Metals & Controls Corporation, 
tion Research Command Southern California Office . . . 9033 Wilshire Blvd., Beverly Hills, Calif., Tel: BR 2-9091 
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NEW AVIATION PRODUCTS 





Pre-Oiler Designed for Cold Weather 


Pre-oiler services a Wright R3350 reciprocating engine at Lockheed Aircraft Service, New 


York. 


12 min. Oil is delivered at the rate of 10 gpm. at variable pressures up to 150 psig 


rhe pre-oiler raises the temperature of 15 gal. of SAE 60 oil from 135 to 205F in 


The 


Navy will employ the equipment in the Antarctic for servicing helicopter and aircraft piston 


engines. 
will lubricate and preserve jet engines 


Air Starter Test Stand 


lest unit checks efhc 
bine starters. Initial deliver 
made to Northwest, SAS and 

The test stand, designed for con 
cial airline overhaul facilities, requ 
17 psig., 435F air source. Both an 
speed checkout and an inertia 
are included in_ the 
AND 20002 mounts, duplicating 
mounts on all present commer 
bines, are used to attach starter 
run-up is 
pressure and temperature. T¢ 
mounted to anv firm 
2-in. cork blanket bi 
cycle per rpm. transducer 
tion to a facility speed 


icnh 


Id 


unit 


+ 


base thro 
four bolt 
ror 


112 


ul 


imct 


it¢ 


OvVeT 


Ai India. 


pad 


Standard 


tarter 


torr 


accomplished by varving 


+ 


\ 60 


nnec 


counter 


The manufacturer of the pre-oiler, Narda Hydraulics Corp., says that the unit 


being furnished with the test unit 
AiResearch Mfg. Division, 402 S. 
36th St., Phoenix, Ariz. 


Liquid Oxygen Trailer 


Semi-trailer for transporting liquid 
xygen, liquid nitrogen or liquid argon 
has a capacity of +,000 gal I railers, de- 
cloped for the Air Force to 
MIL-S-26196A, are insulated to 
evaporation loss to of | per 

Ihe trailer consists of a double- 
walled stainless steel tank mounted on a 
tandem axle military trailer equipped 
vith air brakes. Liquld oxygen is trans- 
ferred by means of two 34-in. dia., 20- 
ft.-long hoses. The trailer measures 
ft. 6 in. in length, § ft. wide and 11 ft 


meet 
limit 
dav. 


+> 


‘ 
wire 


high; gross weight is 65.750 Ib. Mani- 
mum pressure is 50 psig. 
Linde Co., 30 E. 42nd St., New York. 


Miniature Free Gyro 


Miniature two-axis free gyroscope for 
missile guidance applications weighs less 
than 24 Ib. and measures 4 in. x 2.75 
in. diameter 

Mechanical caging of the 3417 gyro 
is actuated by a pushrod plunger ex 
tending externally through the gvro 
base, When the plunger depressed, 
the gimbals remain caged until clectri 
cally uncaged. Both gimbals can 
ly in less than O 

specih ition 


outer gimbal, 360 deg., 


be un 
caged simultancoush 
24 to 

range 
inner gimbal plu 
from 
min 


§cc su Vid. 


include 
minus LSO deg 
drift, 0.7 deg. pe 
vibration 20 to 

300 to 2.000 cp 


The ‘VTO 


s 


caged position | 
iverage; 300 cps 
> plus or minus lg 
10 plus will 


of 


or minus lg 


operate over a temperature rang 
$4 to + 71C 
Giannini Controls Corp., 918 E. 


Green St., Pasadena, Calif. 


Exploding Bridgewire Detonator 


Exploding bridgewire system _per- 
forms rocket motor initiation, missile 
separation, thrust termination 

sile destruct ind 


other ordnance 


upon command 
functions 

\ high energy pulse, generated by a 
special firing unit in the system, is used 
The 
required to explo 
mak stem immune to pr 
initiation by low dx 
voltage potentials in the missile and to 
high-energy radio frequency fields. Th 
exploding bridgewire detonation system 
is said to provide greater safety and re- 
liability then heavier clectromechanical 
anng mec hanisms 

Librascope, Inc., 670 Arques Ave., 
Sunnyvale, Calif, 


natur 
le the 


to explode the bridgewir 
of the pulse 
the si 


mature caused 


Thermal Insulation Paper 


Inorganic paper 
pared from synthetic mica may be lami 
nated to sheet and honevcomb structure 
to provide thermal insulation in aircraft, 

issile Material, called Crvstal M, var 

in densitv from 0.6 to 1.7 

melting point is 1,900F if heated in 


tem, but converts to a higher 


hire-resistant pre 


grams. cc 


losed 


melting ceramic body when heated in 
Depending upon the 
involved and the 
f appli the thermal “K’ 
0.3 to | Btu. in./sq. ft./hr./I 


infrared transmission is less than 3‘ 


in open system 


temperature method 
may be 


Phe 


in 


ifion 


region of 0.15 microns for 7-mil sheet. 
Minnesota Mining and Manufactur- 
ing Co., Dept. $9-431, St. Paul 6. 


AVIATION WEEK, February 15, 1960 





" a . 

Jet Ejectors Studied 

I . 
For Vertical Takeoff 

New York—Thrust augmentation for 
vertical takeoff by means of jet ejectors 
is being studied by Lockheed Aircraft 
Army contract Vhe 
propulsion system is proposed for an 
Arm) aircraft which would 
require VTOL « ipability, a higher sub- 
onic speed than that attainable with 
itor or propeller vehicles, and good 
low altitude performance. 

[he ejector principle was chosen as 
n effective means of providing suf- 
ficient vertical thrust without 


t} uircraft for cruise 


under ejector 


surveillance 


OVECT- 
OW CTING require- 

o 
MmIxing 
to entrain 
the 


reates 


ejector 


1 diffuser 
to decrease velocity 
t. Th i thrust 
w speed which mar 
urcraft during 


ris obt 


thrust 
i tethered cjector 
two Fairchild ]J44 


with 


uscs 1 


SCC- 


11th d 
rian 


engines 
OM pan re 
f the > 
feasibility of the 
rig’s J44 tailpipes extend 


ver two parallel cyectors, each 


MUCH 
ISA 

. MAN 

\ WORTH? 


. 
/ 
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Boeing-Wichita Laboratory for Hazardous Tests 


Boeing Airplane Co. has developed a | 


Kan. 


installations 


center, Wichita 
250F. Other 
70,000 ft 


include 
altitudes and 


7 TURNER needed t 


Temperature te 


80F to 2501 


Manpower was at a premiun 


depleted Turner's sc 
Automatic Chart Recorder 


additional manpower; becaus« 


he needed no additional! t 
a chart, accurately and 
he had a complete, 


at all times, at all points 


This is but one of 
uring or recording problem 
Automatic Chart Recorder 
sure fo be 


You're olways 


NS 


5%" h 


DIMENS 
se” we 
x 46" dG 


on 


Re 


CONcisée 


hundred 


hamber (background) has a range of 


ratory for hazardous tests at its powerplant test 


—100F t 


titude-temperature chamber which can simulate 


rol 


cting the Institute of 


ot 


device, described at the 


cratures, and salt spray and sand dust chamber. 


innual 


Acro 


the 


tical Sciences in New York, result 


1 magnitude of 85 
1 height of 18 in 
lost as the test 
rough a height of 8 ft 


The ground blast of the « 


ug! 
The g 


. 


ire 


nentation 
round ef- 
rig 


TISes 


jector mg 


MAC KEEPS TRACK . 


the signal of an earth satellite. 
ew equipment budget was almost 
the new Rustrak Miniaturized 

t was automatic, he needed no 
st y% the price of similar machines, 
tment. Because it recorded on 
sly, without smudges or smears, 
rement of the satellite’s signals 


pplications. Whatever your meas- 
i for the New Rustrak Miniaturized 


right track when the job is 


done by 


ruskrak mac* 


miniaturized — automatic 


CHART RECORDER 


Send today for complete 
specification sheet ond prices. 


industrial co., inc. 


30 Sit 
MANCHE 


VER STRE 
STER N. 


Miniaturized Automatic 


ET 
HH. 


Chart Recorder 
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Compass Calibrator 
Precision compass calibrator, called a “‘ric- 
tometer,” shields out 99° of earth's hori 
zontal magnetic field and produces internal 
field which can be adjusted through 360 
deg. in azimuth. Device was developed by 
General Electric Instrument Dept. for A3] 
but is expected to have commercial applica- 
tions for calibrating gyro-compass transmit 
ters. Device is far less expensive than 
conventional Helmholtz coil system formerly 

needed, GE savs. 
is described as low for a VITOL air- 
craft. At 20 ft. from the side of the 
device, the air velocity is 35 fps. and 
the temperature is 1601 Personnel 
may walk to the side of the rig while 
it is hovering, and the noise level, r 
corded at 20 ft., is 115 db 

The test device, originally fitted only 
with a pilot's seat, has been modified 
to permit visitors to nde the VTOI 
rig. Development problems of — the 
ejector augmented VIOL rig included 
roll control and re-ingestion of hot 
gases. The reliability of the device is 
described as excellent with no failures 
during the 15-month test program 


B-58 Escape Capsule 
Uses Gas Generator 


Ft. Worth, Tex.—Air and _ water- 
tight escape capsule for the Convair 
B-55 Hustler being developed by Stan- 
ley Aviation Co. will incorporate dual 
gas gencrators to power the capsule pre 
cjection sequence, allowing crewmen to 
go through the sequence twice 

If a Hustler crewman activates the 
pre-cyection system in anticipation of 
leaving the aircraft, then finds he can 
stay with the plane and even return to 
normal aircraft pressurization and ait 
conditioning systems, he can do it safels 
since the second gas generator is avail- 
able if he has to cyect later 

The Hustler capsule, which has auto- 
matic flight stabilization to block 
tumbling at high speeds and altitudes 








as well as a parachute recovery system, 
has provisions for absorbing water land- 
ing shock safely and contains stabiliza- 
tion and flotation gear to keep the cap- 
sule upright in the water for at least 
three days. Flotation tests were sched- 
uled at Marblehead Point, Clinton, 
Ohio, on Lake Erie, with a dummy 
riding the capsule, and a human volun- 
tecr later riding for three days. 

Pre-cjection sequence for the Hustler 
capsule has the crewman pulling a me- 
chanical trigger to start the gas genet 
ator, developed by McCormick Selph 
Associates, cach of which weighs 34 Ib., 
or 7 lb. per capsule. Gas from the gen 
erator drives an actuator system which 
lifts the crewman’s knees up against 
his chest and simultaneously retracts 
his feet against the forward edge of the 
cat, then activates a recl system which 
pulls the individual's torso harness back, 
locking his. body and head against the 
cat 

When these two operations ar 
complete, other capsule components 
lower the three canopy doors into po 
sition around the crewman and pressur 
ize the capsule immediately 

Here the crewman can decide 
whether to go or stayv—if he stavs in the 
capsule, he can operate all necessary 
controls from within the capsule to con 
tinue the flight and complete the mis 
sion. If he opens the capsule and 
returns to urplanc pre ssurization and 
air conditioning systems, he still can go 
through the pre-ejection sequence once 
more, after which he either has to eject, 
keep the capsule pressurized for the rest 
of the flight, or if he again depressur- 
izes the capsule, he has to complete the 
flight using normal systems. 

lime from initiation of the McCor- 
mick Selph gas generator until the pre- 
ejection sequence is completed and 
crewman is ready to eject ranges from 
0.5 to 0.8 sec 


- | >. . 
Spherical Bearing 
" 7. 

Has Segmented Ring 

New York—Extended spherical bear- 
ing life under severe vibratory, tempera- 
ture and load conditions of aircraft and 
missile applications is indicated by tests 
of a segmented ring self-aligning spheri- 
cal bearing 

The bearing, called Smith/align, is 
in production at the Accurate Bushing 
Co.'s Smith Bearing Division, Newark, 
N. J. Aircraft application for self-align- 
ing bearings include landing gear, ar 
resting hooks, engine mounts and con 
trol linkages 

Missile applications include electro- 
hvdraulic servoactivators in guidance 
systems and missile control system link- 
age. The Smith bearing is intended for 
application where severe load and vibra- 
tion, high and low temperatures are 








i 
; 








SMITH/ALIGN bearing separates at V joints; 


creating problems and whet 
is Of prime importance 

The unusual feature of the bearing 
is the two-piece it \ 
joints. Each exten 
more than halfway 
that each segment clings independenth 
to the ball. Neither of the I 


matci 
segments can 


ming sepal ites 


segment actuall 


around the ball 


from the 
under normal operation. The b« 
is assembled by positioning the ball 
that it is 90 deg 
sition in its 
into operating position locks the 


for mse 


separate 


to its normal operati 
Rotating the 


} 
} 


race 
Ca}4nl 
together and it is read 
in ‘place. 

This self-locking segmented ring 


sign permits the use of hardened « 
rings with full bearing areas. The fitted 


each segment clings to the sphere 


joining surfaces where the ring scginent 
join are precision ground with polished 
edges to avoid scratching the ball. Spx 

] ws mav be supplied for th 


» ae 
' 


i CdS ti 

ring when needed 
The bearing assembly illustrate: 

1 high temperature application, h 

Smith sav 


grooves can he 


lubncation provisions 
that grease 
inside of 


ever, 


outside the rings 


vided 
brication access to the inner 
groove is pr flattening 
points of the V joints creating 
nel to the ring. Lubricati 
the ball also may be provided 

In addition to the 
of the bearings hav 


wided by 


Innec;T 
manufactu 
tests sample 
ty 


mous aviation 


on the basis of generally fa 


sent 


Smith, 


compan 


Transporter-Erector Developed for Rocket Engines 


l'ransrector, weighing 80 tons, is capable of handling solid or liquid rocket engine units 
up to 35 ft. long, 85 in. in diameter and weighing 80,000 Ib. 


The equipment will be 


used to transport rocket engines to test-firing sites and to place them in horizontal or 


vertical position for static test. The 


transrector is 


built by the Hufford 


Siegler Corp. under $225,000 contract from the Thiokol Chemical Corp. 
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Division of 


VOUGHT TAKES AIM 
AT THE SUBMARINE 


Submariners, submarines and sub- 
launched missiles are intimate friends 
of a special ASW department at Chance 
Vought 

Vought's ASW team, drawing on a ten 
year bac klog of comprehensive sub 
marine experience, is working with the 
Navy oul its Fleet units to develop 
advanced means of protection against 
attack from under the seas. 


For the past ten years, Vought engi- 
neers have cruised aboard missile subs 
in pioneering voyages. They have 
learned the ways and habits of sub 
marines. The company now is applying 
this valuable insight into virtually every 
phase of antisubmarine warfare. 


Vought’s progress in ASW work is based 
on the application of concepts hereto- 
fore unused in the field. A superior 
sonobuoy has been developed. A long- 
range investigation of the use of 
satellites in submarine detection is 
under way And entirely new tec h 
niques in the use of current and 
future aircraft systems are being 
explored with the purpose of achieving 


a complete antisubmarine defense 


In order to test the equipment and tech- 
niques under development for the Navy, 
Fleet submarines and aircraft will be 
operated for Vought under a_ broad 
variety of environmental conditions. 
Vought’s experienced design and manu- 
facturing teams can be counted on to 
transform their new concepts into effec- 
tive defense systems, in whatever 
direction ASW leads, 


Antisubmarine warfare, along with 
atmospheric missile and piloted aircraft 
development, are specialties in Vought’s 
Aeronautics Division. Other major inter- 
ests are being aggressively advanced in 
the company's Astronautics, Electronics, 
Range Systems, and Research Divisions, 


OUGHT 
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SALT WATER SHELL GAME 


Find the sub. It is somewhere in the ocean basins that more sul 


cover 70 per cent of the earth’s surface. Listen for its of histo 
motors. Find the hum that is lost in the din of marin routine 
life Kee p the sub at a safe clistance With or t its clock MM 


nuclear missiles, it can destroy any U. S. city. Don't dustry 


be decoyed by a single prow ler...an estimated 450 to cut tl 


‘aa Lam Lem ct] en | ee 


Deel Preece Hist mnnetl Nmmeetll neal 


tching, too. So go the steps in one 
t defense problems. So runs the 
ships and planes. Round-the- 

ed by the efforts of American in- 
to provide the equipment needed 


‘ 


wid's biggest menace down to size. 
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able reports, : pomnenn a ee Gross Weight Rise Sought 
ings in standard sizes re chief ac M Se 
vantage of the segmented ring bearing, For Lodestar With JATO 
Smith savs, is the controlled precision Lockheed Lodestar, authorized a 
which can be built into the fit of -- takeoff gross weight of 19,000 Ib. using 
bearing ball with the matched mings, all 1,350-hp. Curtiss-Wright engines oa 
ground and polished as a set. Read 18 500 Ib. with JATO bottles installed, 
inspection of the finished product als : 

P ai 5 expected to receive an authonzation 

cited as an advantage. The higher 
ost of the Smith/align bearing will to increase maximum takeoff gross 
ahig aring wil : 

limit its use critical applications wher vclg » 21,500 Ib. with the JATO 
reliability and long life are needed 


COMMERCIAL MODEL JEC-10 


=" 


MILITARY MODEL JEM-8 


AS 8 a 
te 


STATIONARY TEST UNIT See a . a 


U.S., Australian Ground Cushion Vehicles 


Fletch-Aire Glide-Mobile (above, with inventor Charles Fletcher of Sparta, N. J., at the 
controls) is a new ground cushion vehicle that has successfully flown 4 to 6 in. off the 
ground. Unit weighs 243 Ib. and is powered by a 72 hp. McCullough engine which turns a 


50 in. dia. propeller. Fletcher, a Reaction Motors engineer, says the car will travel at about 


MAXIM 26 mph. on a no-wind day, carrying one man. Control is achieved through guide vanes 
Below is another ground cushion vehicle, the Hovermobile, test flown at Adelaide, Australia 
by its inventor, Harold Clisby. Machine is 7 ft. in diameter and weighs 160 Ib.; Clisby 


AM ES is standing in the cockpit. Powerplant is a 30 hp. aircraft generator auxiliary engine driving 


a 2 ft. dia. six-bladed propeller. Machine can rise 6 in. without pilot; control at present is 


JE vertical, gained through power, although minor direction control is achieved by leaning. 


ROAR 


With over fifty years 

of leadership in noise 
suppression, Maxim has the 
engineering know-how that 
assures you of getting 

jet silencers of the 

highest reliability. 

Maxim Jet Silencers, both 
portable and stationary, 
have distinct advantages 
that merit investigating. 


wey: Emhart Manufacturing Company 
eh Maxim Division/Dept. 75 
eee Box 216, Hartford 1. Connecticut 
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3-LOBE DESIGN 


Exclusive M-D 3-lobe design 
odds strength—reduces 
torsion. Dynamically balanced 
rotor permits higher speeds 
—greater pressures. 


Why M-D rotary 
positive bloners 
develop higher 
pressures... 


The unique combination of preci- 
sion manufacture and modern de- 
sign found only in M-D rotary pos- 
itive blowers permits higher speed 
operation and higher pressures. For 
this reason M-D can furnish greater 
air flow at lower initial cost. 

M-D blowers operate at wider 
pressure and speed ranges than any 
other rotary positive blower. Ca- 
pacities of 22 production models 
range from 50 to 4,000 CFM, pres- 
sures to 14 PSIG single, 70 PSIG 
multi-stage. 


© 1000 pees OO cote 56 & 
COPAY CunvES 108 12 PHO COUVERY PressuRE 


M-D BLOWERS, wc. 


RACINE, WISCONSIN 


A SUBSIDIARY OF MIEHLE-GOSS-DEXTER, INC, 
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PRODUCTION BRIEFING 





Air France expects to take deli 


of 15 Sud Aviation Caravelle jet trans- 


_— during 1960, thus completing 
ect of 24 Caravelles. The French 
carrier already serves 12 European ca 
tals with its 1959 Caravelle deliver 
By the end of 1960 Air France 

be operating the Caravelle on 60 r 
serving most major cities in Eure 


North Africa and the Middle East 


Austrian Airlines has signed a con- 


tract to buy six Vickers Viscount 837 
airliners—making a total of 415 Vis- 
counts sold. Four are to be delivered 


by Apr. 1. 


Texas Instruments, Inc.’s Apparatu 
Division received a $4.5 million con- 
tract for advanced anti-submarin« 
fare system from Navv Bureau of W< 
ons. Delivery of the system will | 
in 1961. 


Japanese Guided Missile Council 
send a 14-member survey mission t 
U.S. and Europe in March to in 
manufacturing processes and operat 
sites of various weapons. Missi 
headed by Yoshinaga Seki, presid 
Mitsubishi Electric. 


North American Aviation will 
35 additional T-39 Sabreliner tw 
trainers for U.S. Air Force, inct 
to 42 the total production ord 
will be fitted with all-weather 
and range radar (NASARR), man 
tured by Autonetics Division, for 
tical Air Command pilot training 


Fairchild Engine & Airplane Cory 
is constructing an addition to its Plast 
Branch at Copiague, N. Y., wl 
provide 22,500 sq. ft. additional 
The expansion, to be complet 
month, will provide more area for 
duction of reinforced plastic 
radar parabolic reflector dishes, 
ICBM components and solid roc! 


ings. 


Convair Division of General D 
ics Corp. will modify nine F-10 
1ircraft to combat-ready all-weatl 
terceptors under an $8 million 
from San Antonio Air Materi 
and will purchase long lead tim 
for modification of another 26 | 
Program for converting total 
F-106s will cost about $20 n 


Army Ballistic Missile Agency ! 
vited bids on a barge to transport Sat 
space booster from development 
Redstone Arsenal, Ala., to Cape ‘ 
eral, Fla. Delivery of the ves 
ft. long with a displacement of +5 
is scheduled for late 1960. Barg 
be propelled by a tugboat. 








Rocket- 
Fast 
Shipment |? 


from 
world’s largest 


STOCK «i 
Stainless f 


Steel 


No long countdowns here. 
Allmetal stainless fasteners 
are stockpiled in advance 
—ready to go on your order, 
Fasteners in Commercial, 

AN, MS specs. You get fast 
delivery, precision quality, 

plus mass production 

economy when buying 

direct from stock. 

Special fasteners also 
fabricated to your exact 
requirements on extremely 
short notice. Full range of | 
raw materials assures. ll 
prompt service. Simply send |. 
blueprint or specifications. | 


Pins ¢ Bolts * Nuts * Screws 
(including slotted and Phillips | \ 
~ magnetic and non-magnetic) | | 
* Washers ¢ Cotters « Rivets 
* Rods ¢ Studs ¢ etc, 


PHONE OR WRITE l 
for prompt quotation or | 
shipment. Send for catalog.. 


\? 
VALLMETAL 
SCREW PRODUCTS COMPANY, INC. 


Manufacturers of Stainless Fasteners Since 1929 
821 Stewart Avenue, Garden City, L.I., N.Y. 
Phone: Pioneer 1-1200 TWX GCY 603 
Midwest Division 
6424 W. Belmont Avenue, Chicago 34, Illinois 
Phone: AVenue 2-3232 TWX CG 3185 
West Coast Division — Office and Warehouse 
5822 West Washington Bivd., Culver City, Calif. 
a RINE ER 8 EEE LIES St SR RR EE SR IH 














Phone: WEbster 3-9595 TWX LA 1472 
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VERTOL YHC-1B, with a maximum gross weig 


ht of 33,000 Ib., is 51 ft. in length, 12 ft. 5 in. in width, and 18 ft. 6.6 in. in height. Over- 


all length, blades unfolded (full diameter of both rotors) is 98 ft. 2 in. Average cruise speed is 130 kt. 


First Design Details of Vertol YHC-1B 


By Robert I. Stanfield 


Morton, Pa.—First design details of 
Morton, Pa.—First design details of 
Vertol’s tandem rotor, turbine-powered 


YHC-1IB Chinook, an Army battlefield 


mobility vehicle now in mockup form, 


] + 


point to a medium transport helic ypter 
with a normal gross weight mission of 
two tons internal payload and a maxi 
mum alternate gross weight mission of 
close to eight tons external payload. Top 
speed is specified as 152 kt.; cruise 
speed, 130 kt. 
Chinook design 
plicity and ease of maintenance. The 
objective is a helicopter that can be 
maintained at organizational level by a 
mechanic relying solely on a standard 
U.S. Army tool box. It will al 
all-weather, day-night flight capabilit 
Powerplants, selected by the Army, 
will be two Lycoming YTS5-L-5 free 
turbine engines (AW May 18, 1959, p 
42) with a military rating of 1,940 shp 
each, and which are programed up to 
2,200 shp. Dry weight of each engine is 
563 lb. The rotorcraft can absorb the 
full power of both engines at sea level 
on a standard day, according to Vertol 


was aimed at sim 


0 have 
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The YHC-IB will be used by the 
Army as a means of transport for per 
mnel, weapons and cargo in both com 
bat and rear areas. The 
tion configuration is compatible with 
the Army family of vehicles the heli 
opter can haul. The cabin is 78 in 
high, with an upper corner radius maxi 
mum of 15.5 in. Width is 90 in 
Length, from ramp hinge-line to for 
ward bulkhead, is 30 ft. The constant 
ross-section fuselage can be easily ex 
panded in length. 


Chinook Cabin 


Cabin includes provisions for 32 
troops with 20 in. of space per man, 


cabin Cross-se¢ 


plus troop commander in the jump seat 


or 27 patatroops with 24 in. of space 
per man. Support structure will mount 
24 litters. The Chinook also has missile 
applicability; it can carry all 
ponents of the Pershing system (though 
not alli in one load). 

Initial Army order for five Chinooks, 
placed through USAF’s Air. Materiel 
Command, was in March, 1959. Service 
is programed for five more, with money 
set aside out of Fiscal 1960 funds. Ini 


com 


tial AMC contract, AF 33(600)-39492, 
was for $20 million. Hard tooling de- 
igned for high production is now un- 
ler way at Vertol’s Morton plant. The 
first YHC-1B is scheduled to roll out 
this November, last of the initial five 
the following April. First flight will be 
irly in 196] 

Additional design features of the 
Chinook, as stressed by Vertol, include 
© Rear loading ramp which can be left 

pen or partially opened, or can be re- 
moved for flight. This permits trans- 
porting of extra-length cargo internally, 
ind facilitates in-flight 
free-drop delivery for specialized mis- 
ions. Ramp is designed as a work plat- 
adjusted to any re- 


parachute or 


form and can be 
juired height 

e Tri-service aircraft, compatible with 
Navy carrier operations as well as with 
USAF and Army Design 
features, said not to penalize the Army 
version, include blade flap restrainers 
on rotor blades for high-wing carrier 
conditions; knecling (will 
partially retract) of aft landing gear, for 
hangar deck 


imphibious operations in accordance 


operations 


pro imions 


? 
clearance; provisions for 
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CHINOOK rotors sit high on the airframe to allow for landings in brush. For carrier-based helicopters, the over-all height can be reduced 
to 17 ft. for hangar deck stowage by partial retraction (kneeling) of the aft alighting gear 


vith Navy requirements (in emergency 
present Army version will float) 

© Fuselage is sealed in production; the 
helicopter is completely integrated for 

ill-weather operation, including wind- 

hield, rotor blade and engine inlet de- 

icing. Flight instrumentation includes 
independent dual flight controls 

¢ Auxiliary power unit is capable of op- 
erating all hydraulic and electrical sys- 
tems with rotor blades stopped. The 

APU also will provide power to start 
engines down to —65F ambient 

e Maintenance davit, to make the heli- 

opter self-supporting and climinate the 

need for special workstands, has been 
designed for the YHC-1IB. The davit 

parts weigh about 340 Ib., though pro 
duction models will be lighter. De- 

signed to take 1,700 Ib. of weight, 

isily transportable in the helicopter, 
the davit is capable of removing rotor 
hubs, transmissions and engines, and 

in be handled by three men. The big 
gest single item, the beam and upper 

art of the davit, weighs 190 Ib. YHC-1B powerplants are three-point mounted. Work platforms in pods provide access to 
© Cowlings, doors, etc. of the Chinook engines. A hinged cowling system permits servicing without removal of the engine. 
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CHINCOK’S forward fuselage section is completely fabricated and assembled prior to splicing to the cabin section. Pods, located on cach 


are hinged. The cargo compartment it- 
self is clean; there is no need for any 
maintenance 
been placed on serviceability at 
the electrical s\ 
tem and fuel system are serviced from i Long 
it this level. Platforms are 
provided for high sections 

e Engine and transmissions systems use 
1 common oil. Engines, with davit — the 


internal 


level 


within, or 


erected, have been 


Emphasis has _ left 


ground ible, 


? 
. nie 
stem, contro 


range ferry tanks would go 
the cargo compartment 


engines 


idditional fuel (permanent fuel, th 


the full military horsepower rating of 
(3,880 shp.) with space 


removed and _ re- 
placed in less than 20 min. Right and 
315-gal. fuel cells are interchange- 
with growth capacity in the pod 
it 


e Transmission system is designed for 


t 





Mission 


Mission 


Mission 


Mission 





YHC-1B Specific Missions 


: Primary tactical mission, gross weight 23,500 Ib. Deliver 4,000 Ib. of 


internal payload to any point 100 navut. mi. distant and return with 2,000 


Ib. of internal payload. Average outbound cruise speed, 130 kt. Cruise 


time, 46 min. Average return cruise speed, 130 kt. Cruise time 46 min. 


Alternate tactical mission, gross weight 25,800 Ib. Deliver 6,000 Ib. 
of internal payload to any point 100 naut. mi. distant and return with 
3,000 Ib. of internal payload. Average outbound cruise speed, 130 kt. 
Cruise time, 46 min. Average return cruise speed, 130 kt. Cruise time, 
46 min. 


: Maximum alternate gross weight, 33,000 Ib. Deliver 15,570 Ib. of ex- 


ternal payload to any point 20 naut. mi. distant and return. 
outbound cruise speed, 100 kt. Cruise time, 11.6 min. 
cruise speed, 125 kt. Cruise time, 9.5 min. 


Average 
Average return 


: Ferry mission, gross weight 33,000 Ib. Ferry range of 1,011 naut. mi. 


without refueling. Average cruise speed, 127 kt. Cruise time, 7 hr. 54 
min. 








Cicer 


provision incorporated for growth to 
#400 shp. Dual system hy- 
draulic actuators at each rotor head ar 
powered by independent hydraulic sys- 
tems 

¢ Dual flight stability include 
the Signal Corps-developed Universal 
Automatic Flight Control Svstem AN 
ASW-12 and the Vertol-developed 


iugmentation 


control 


systems 


tem 


Flight Status 


The Chinook is an outgrowth of the 
Vertol-sponsored 107 prototype which 
was started in 1957 and followed by 
the Army YHC-1A helicopter, of which 
three will be built and the first two are 
n flight status at the Morton, Pa., site 
(he YHC-1B mockup completes all 
Vertol milestones to dat 

All major Chinook components will 
be designed for service tours of 1,200 
hr. The tours will be achieved through 
extended bench, ground and flight test 
ing 

Powerplants are three-point mounted 
\ quick-disconnect panel provides for 
easy removal. Work platforms in both 
the nght-hand and left-hand pods pro 
vide access to the engines. Engine cowl 
ing system is hinged to permit servicing 
without removal. The complete power 
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STAINLESS STEEL LEADING EDGE 
AS40 STEEL WEIGHT 
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GEMERALLY ALL MATERIALS WEL BE 245 OF 755 
SOME MAJOR EXCEPTIONS APE 





side of the fuselage, are constructed of metal honeycomb and are sealed and compartmented for water-based operations. 





Weights and Performance 


Mission 1 Mission 2 Mission 3 Mission 4 
Gross weight ; 23,500 ib. 25,800 Ib. 33,000 Ib. 33,000 Ib. 
Empty weight aeweeesd 15,459 Ib. 15,490 Ib. 15,651 Ib. 15,246 Ib. 
Useful load we kevhaetecs 8,041 Ib. 10,310 Ib. 17,349 Ib. 17,754 Ib. 
Payload *4,000 Ib. 6,000 Ib. 15,570 Ib. i) 


Radius of action *100 navt. mi. "100 navt. mi. 20 navt. mi. 


Ferry range 1,011 navt. mi. 
Mission cruise altitude sea level sea level sea level 5,000 fr. 
Mission cruise speed (initial average) *130/130 ke. 120/130 kt. 100/125 kt. 104/127 kt. 
Vmex, sea level, military power 152 kt. 151 ke 144 kt. 144 kt. 

Vex, tee level, normal power 149 kt. 147 kt 139 kt. 139 kt. 

Vimex, 5,000 ft., normal power 146 kt 143 kt. 117 kt. 117 kt. 

Hover ceiling (OGE), military power 11,500 ft 8,600 ft. 
Hover ceiling (OGE), military power, 95F 6,000 ft. 3,500 ft. 
Hover ceiling (OGE), military power, 100F 5,400 ft 3,000 ft. - 
Hover ceiling (IGE 10 f. off), military power 12,800 ft. 10,000 ft. 1,900 ft. 
Service ceiling, normal power 18,900 ft. 15,600 ft. 7,100 ft. 
Service ceiling, militery power engine out 8,800 ft. 5,500 ft. 


sea level sea level 


Vertical rate climb, militery power, sea level 2,700 fom. 2,050 fpm. 0 0 
Maximum rate climb, militery power, sea level 3,120 fom. 2,660 fpm. 1,570 fpm. 1,570 fpm. 


*(Guaranteed Performance) 


\(Average outbound cruise speed inbound cruise speed) 


Note: All performance based on NASA standard atmosphere unless otherwise noted. All missions include landing with 10% of initial 
fuel as reserve except for Mission 3, which lands with a 10 min. fuel reserve. 
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THOR 
MACE 
TITAN 
HAWK 
ATLAS 
SNARK 
NIKE B 
BOMARC 
NIKE ZEUS 
SPARROW | 
SPARROW I! 
SPARROW Ii! 
NIKE HERCULES 
SIDEWINDER 
REGULUS I! 
VANGUARD 
REDSTONE 
JUPITER C 
PERSHING 
BULL PUP 
MERCURY 
POLARIS 
CORVUS 
FALCON 


US: Major Missile Makers Depend on “ks Retiabitity / 


N.D. reliability costs no more the growing 
number of America's leading missile manufacturers 
that are counting on N.D. reliability is proof in 
it costs no more. In fact, many manu- 


In super-precision high speed gyro rotors for guid- 
ance systems .. . or in delicately precise instru- 
mentation ... more and more missile manufacturers 
are turning to New Departure for proven reliability! itself . 


N.D. reliability starts indesign . . . constant research facturers find it costs less! 
in bearing geometry, metallurgy and lubricants 
enables N.D. to create the new and unorthodox 
designs that are solving today’s speed, temperature 
and miniaturization problems. 


N.D. availability is added assurance . . . while 
original orders are delivered in quantity when and 
where they re needed, strategically located inven- 
tories prevent lost time and shortages in vitally 


i a . : impertant missile projects. 
N.D. reliability is maintained in manufacturing . . . P a 


where advanced methods and successive inspec- 
tions pay off in unerring prototype precision and 
uniformity . . . to ASA and AFBMA standards. 


ya) 
| a  — "Ye 2 am, 2 TT 


VUMENT BALL BEARINGS 


MINIATURE ©& 1! 


For immediate information call or write Department 
L.S., New Departure Division, General Motors 
Corporation, Bristol, Connecticut. 
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proved reliability you can build around 





CHINOOK davit (left), designed to take 1,700 Ib. of weight, is capable of removing rotor 


* 


hubs, transmissions and engines, and can be 


handled by three men. Forward rotor head (right) is serviced from integral work platforms hinged in the pylon. 


EXTERNAL cargo hook (left), hydraulically 
reeved upwards just aft of the cockpit, taken 
plant can be removed without disas 
sembly, 

The forward rotor head and the up- 
per forward controls, including two hy- 
draulic serviced from in- 
tegral work platforms through the two 
hinged clamshell doors in the forward 
pylon. The aft rotor head and aft up 


actuators, are 


including two dual h 
draulic actuators, are serviced through 
the access fairing from integral work 
platforms in the aft pylon 

Daily greasing of the rotor head 
W ishplate and rotor controls has been 
climinated since all hinge bearings and 
the swashplate bearing are completely 


pe I controls. 
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actuated, is capable of suspending eight 


along ceiling to hatch and lowered. Pulle 


submerged in oil at all times. Oi 
of reservoirs are determined from 


gages 
Airframe Details 


Chinook’s forward fuselage 
completely fabricated and a 
ing to the 


iIncorpor if 


prior to spli cabin 
Crew compartment 

: , ‘ 
sonable doors for both pilot and 


The main cabin door, 


on the right 
is composed of an upper hinged 
pened in flight 
lower section with integral step 


Vhis 


jettisonable 


which may b« 


opens out and down 


36 x 46 in., is 


For rescue operations (right) the cable is 


ock contains a cable cutter. 


Cabin fuselage consists of four pan- 
ls, the crown, left and right side, and 
bottom. ‘The lower section, when 
wered by the extruded magnesium 
irgo floor, forms a series of watertight 
mpartments. For emergency water 
ndings, the bottom skin and the cargo 
are sealed 
lhe floor is designed for a distributed 
| of 200 psf. and a concentrated 
of 1,000 Ib. per wheel in the 
nter section. Outboard portion of 
floor (the treadway) is designed for 
2,500 lb. wheel load. Floor contains 
5,000-Ib. tie-down fittings and eight 
).000-Ib. fittings. There are also four 
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GPL's experience and ingenuity are at work 
4 assisting the FAA Bureau of Research and 
GDL data handling Development in the creation of a modern 
ot data processing central, the heart of 
“ Niosate paps tomorrow's air traffic contro! system. 
equipment for the Federal R “jation Bs. * ee The central will receive up to 400 aircraft 
} pe a, flight plans hourly, ‘“‘remember"’ 1,000 
such plans simultaneously and transmit 
200 plans and 800 updates hourly to 
adjacent centers. Automatic processing 
and unique displays of such data wil! make 
significant contributions to the efficient 
control of aircraft in en-route, transition 
and terminal areas 


The FAA data processing central is just one 
of a number of airborne and ground-based 
programs refiecting GPL's capabilities 

in the data handling field. These programs 
are supported by GPL.'s proven ability to 
understand the customer's problem and 
capacity to anticipate future requirements 
The GPL organization is ‘‘systems oriented," 
offers complete capabilities ranging from 
research, engineering and manufacturing 
to customer service 


Why not put these broad capabilities 
to work on your problem? 


GPL Avionic Division/airborne navigators/ missile guidancef 
radar/airborne computers/data handling systems/ 
communications equipment/intra-red/ closed-circuit TV. 








ENGINEERS — GPL achievements have opened some unusual 
development opportunities. Send resume to 


research and 
Personne! Director. 


Se iicieais 
(SD GENERAL PRECISION inc. 


¥ PLEASANTVILLE, NEW YORK 








5,000-Ib, fittings on the loading ramp. 
Aft fuselage section, beginning at 
station 440, contains the combining 
gear box, the engines, loading ramp, 
cargo door and interchangeable upper 
pylon. Low-drag pods, located on each 
side of the fasalion are constructed of 
metal honeycomb and are sealed and 
compartmented to provide stability and 
buoyancy for water-based operations. 
Serviced from the ground, they house 
the forward and aft alighting gear and 
electrical systems, plus the fuel cells. 


Alighting Gear 

Alighting gear is a fixed, quadricycle 
type. Forward gear uses fixed fully 
cantilevered type air-oil struts with twin 
22 x 5.5 Type V11 SPR tires mounted 
on forged aluminum wheels. Aft gears 
ire fully castering with twin 16 x 4.4 
l'ype V11 SPR tires. Forced aluminum 
wheels are co-rotating, eliminating the 
need for shimmy dampeners 

Vhe cockpit arrangement includes in 
struments for IFR operations. Basic 
flight instruments are arranged in “T”’ 
formation. Radio controls are located 
on the centered console. Starting and 
lighting switches, etc., and circuit 
breakers are located on the overhead 
panel. Caution light system is located 
below engine instruments and condi 
tion levers are fitted into the center 
quadrant. Pilot's seats can be adjusted 
up and down, forward and aft, and, for 
towing purposes, to 15 deg. of tilt 


Drive System 

Growth potential of the drive system, 
to 4,400 shp., will be accomplished by 
gear tooth and bearing changes. There 
will be no change required in the cast- 
ings. Components are designed for a 
minimum service life of 3,600 hr. and 
in overhaul life of 1,200 hr. Engines, 
f 1,940 hp., turn 14,200 rpm. Engine 
nose box, 1,940 shp., turns 11,200 rpm 
Combining gear box, of 3,880 hp., turns 
6,600 rpm. (synchronizing shaft speed) 
Rotor box of 2,328 hp. (input), turns 
215 rpm. (rotor rpm 

Power from the engines is trans 
mitted through right angle gear boxes 
to a combining gear box and then, by 
shafting, to the forward and aft trans- 
missions. Interchangeable engine gear 
boxes are mounted on the front flange 
of the engine and contain overrunning 
clutches to provide independent engine 
operation. They can be installed or re- 
moved while the engines are on or off 
the helicopter. In replacing a complete 
ngine package only two transmission 
oil lines must be disconnected. 

Combining gear box is located in the 
ift fuselage; it also has a dry sump 
lubrication system. It contains the disk- 
type rotor brake and a rotor dephasing 
device Forward transmission is 
mounted on four mounting lugs of the 
forged aluminum cover which transmits 





& 


CABIN of the YHC-1B is 78 in. high. Width is 90 in. Length, from ramp hinge-line to 
forward bulkhead, is 30 ft. Constant cross-section fuselage can be easily lengthened. 


ae: 


ie 


SUPPORT structure of the Chinook wil! mount 24 litters. Cabin accommodates 32 troops 
plus the troop commander in the jump seat, or 27 paratroops. The rear loading ramp 
can be left opened, partially opened, or can be removed for flight, facilitating free-drop 
Cockpit includes dual controls and “T” formation instrumentation. 


delivery. 


. 





...aboard the Navy’s first nuclear-powered cruiser, the Long Beach 


WEAPON DIRECTION EQUIPMENT 





Mk 111 COMPUTER 


Fire Control by SPERRY 


When the Navy’s first nuclear-powered 
surface ship—the USs LONG BEACH—joins 
the fleet, she will have a cruise capability 
of better than 30 knots, with virtually 
unlimited range, and she will be armed 
with the surface-to-air Talos and Terrier 
missiles. The most advanced ship of her 
kind, the “CGN-9” will have the most 
advanced shipboard missile control 
equipment: Sperry. 

Forward, Sperry SPG-55 missile- 
guidance radar directs the Terrier mis- 
sile. Aft, Sperry SPG-49 super-radar 


SURFACE ARMAMENT DIVISION, SPERRY GYROSCOPE COMPANY. DIVISION OF SPERRY RA 
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controls the longer range Talos missile. 
Amidships, and in the protected below 
deck region, are the brains of the sys- 
tems, the computer complex. The Sperry 
Weapon Direction Equipment (wpe) 
evaluates target threat and decides which 
missile to fire at the selected target. The 
Sperry Mk 111 computer reads target 
position data from the SPG-49, calcu- 
lates the best missile-to-target flight 
path, and positions the guidance beam 
generated by the Sperry SPW-2 Radar. 
Then it evaluates “kills.” 


With her combination of speed, range, 
firepower, and advanced Sperry fire con- 
trol and navigation equipment, the LONG 
BEACH will make a formidable argu- 
ment for peace when she joins the fleet. 


PERRY 


ND CORPORATION, GREAT NECK, NEW YORK 





“Expanded 
distribution 


without warehousing 
with Delta Air Freight” 


General Electric Designs Nuclear Engine Starter 
First photo of a 500 hp., 150-Ib. combination starter and motoring unit developed for 
aircraft nuclear powerplant by General Electric’s Aircraft Accessory Turbine Department 
Pneumatic-powered unit brings turbomachinery to self-sustaining speed in 1 min. and 


it turning over (motoring) during powerplant cooling period at shutdown. 


ll the forward rotor loads to the struc 
ture 

Ihe aft transmission is mounted 

mounting lugs of the upper 

wer. The aft pylon bear- 

ure) lubricated, not 


greased 


Drive Shafting 


Drive shafting is composed of inter- 
changeable sections of aluminum tubing 
connected by laminated, flexible, stain 
less steel couplings and is supported by 
grease lubricated ball bearings isolated 
from the airframe structure Forward 
ind aft transmissions have a wet sump 
oil system with an operating pressure 
of 60 psi. Combining gear box and en- 
gine gear boxes have a complete and 
independent oil circulation system 

Fuel system consists of two open vent 
fuel tanks located in external pods at- 
tached to the fuselage side. Total fuel 
capacity is 630 gal. Tanks are gravity 
filled at 200 gpm. and ground defucled 
at 30 gpm. System can be operated up 
to 6,000 ft. without boost pumps. Fuel 
can be fed to cither or both engines 
from either or both tanks. 

Auxiliary power unit is a gas turbine 
engine developing 55 hp. at sea level 
temperature of 125 ft. Dry weight is 
60 Ib. A 3,000 psi. hydraulic motor/ 
pump, driven directly from the power 
take-off, provides hydraulic power for 
APU starting, main engine starting and 
iccessory gearbox drive for equipment 
checkout with engines and rotor shut 
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down. YHC-1B rotor blades h 
dius of 29.5 ft. and a total blad 
of 23 in 

Airfoil i modified NACA 
Ihe blade has a 9 deg. twist an 


ity ratio of 607 of the 
Blade is attached to the hub at t 
cal hinge by a vertical-hinge pin 
pin is taper fitted with the blad 
which threads onto the root end 
blade 

The blade damper attachment 
integral part of the socket 

Chemical deicing system 
porated into the blade. The cent 
force of the rotating blade draw 
of air, glycerine and alcohol f 
slinger rng mounted around th 


shaft 
Rotor Head 


The rotor head is a fully arti 
assembly containing horizontal, 
ind pitch hinges, which allow 
blade to flap, lead-lag and pitch (f 
The flapping hinges are inboard 
rotor shaft and the lead-lag hing 
outboard at the blade root end 
hinges are located between th 
points 

A self-contained hydraulic da 
system for limiting the lead-lag 1 


is connected to the trailing eds 
the blade span and the pitch hor 


All rotor bearings are complete! 
merged in oil at all times. 

Only four of the six blades 
folding. Manual folding 


Armour Pharmaceutical Company elimi- 
nates warehouses by airlifting area ship- 
ments to regional centers where pre-labeled 
and postage-paid packages are speeded 
to individual customers, 


“Drug shipments need expensive refrige 
erated warehousing and special handling 
as a rule,” comments W. F. Sheehy, 
Transportation Manager. “We eliminate 
this requirement by using Delta Air 
Freight and serve our customers faster 
and better. A 9-state shipment, for ex- 
ample, can be flown to Atlanta where 
individual packages, already pre-labeled 
and stamped, fan out to our customers 
in @ fraction of the former time.” 


Profit from Delta’s 


BIG PLUS 





Delta operates all-cargo flights and in 
addition carries freight on every passenger 
flight, including Jets. All-cargo flights 
serve Atlanta « Chicago + Cincinnati 
Charlotte + Dallas + Houston + Miami 
New York * New Orleans + Orlando 
Philadelphia « Tampa + Memphis 





GENERAL OFFICES: ATLANTA AIRPORT, ATLANTA, GA 
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“THESE FOUR NEW FEATURES ARE STANDARD WITH ALL ElectrowiK POTENTIOMETERS 
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New modular design... 


makes £lectnoniX potentiometers 
easier to use and maintain 


Now, four great new features add new operating 
and servicing ease to all ElectroniK circular and strip 
chart potentiometers. 


@ New servo and chart drive motors are sectionalized so 
that any major part can be replaced in two minutes. 


© A new constant voltage unit replaces batteries, stand- 
ard cells and standardizing mechanisms. 


© A new measuring circuit, with quick-change range 
spools, simplifies range changing and reduces stray 
pickup. 


th 
PI ERING THE FUTURE 
YEAR 


® A quick-connect feature lets you remove the amplifier 
for service and replace it quickly. 


Now, modular design is combined with the traditional 
precision of ElectroniK potentiometers, to give you a 
greater value than ever in accurate, dependable 
measurement and control. 

For full details, call your nearby Honeywell field 
engineer today. He’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


Honeywell 
Fy) fiat oe Cowtal 


sare | SINCE 1685 
4 











plished by dephasing the rotors, insert 
ing pitch lock pins, and unlatching the 
blade dampers with a built-in, quick 
release mechanism. All folded bladc 
are within the maximum width of the 
fuselage 

A _ hydraulically-actuated — external 
cargo hook, « ipable of suspending eight 
tons, is furnished at the hatch 





HIGH TEMPERATURE BOLTS 
and HARDWARE 


=| 
=} 
j 


rescuc 





It can be controlled either by the pilot 
or a man at the hatch. The hook 1 
mounted on a carriage and travels later 
1 curved beam so that the linc 


© To NAS & MS SPECIFICATIONS 
e (Also Mercair Standards) 
eeeeeeeeeoeeoeoeoe eee 
STwOS Straight 
Stepped, Necked 

AN 125951 thru 

AN 170600 


ally on 





Oval & Flat 
Fillister Screws 
Drilied & Undrilied 
AN 115401 thre 
AN 117080 











DRILLED SOCKET 
HEAD BOLTS 
AN 148555 | 
AN 149350 








DOWELS and 
PIN LOCKS 
AN 122676 th 
AN 122775 
AN 15020) 1 
AN 150300 





WAS 508 
DRILLED JAM NUT 





NAS 559 

Key Type Lock 
Red End 

For NAS S09 
Drifled jam Nut 
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CERTIFIED AIRCRAFT QUALITY 


Always ready to meet space-age changes 
changes that affect tomorrow's industrial 
and military hardware products. Manu 
factured from high tensile and high 
temperature materials to exact 
ing specifications. 


of action intersects the centerline of the 
helicopter slightly below its center of 
gravity, thus providing maximum lateral 
stability and minimizing the rolling 
movement created by a swaying load 
Cargo handling and rescue hoist sys 
tem evolves around a utility winch d 
signed to produce 3,000 Ib. cable pull 
it 20 fpm. for cargo loading, or 600 Ib 
cable pull at 100 tpm. for rescue opera- 
rons 
Winch is 


itor and incorporates 


powered by a hydraulic 
1 limiting de 


Convair 600 Anti-Shock Bodies, Slats Detailed 


Acrodynamic anti-shock bodies for Convair 600 jet transport wings (AW Feb. 8, p. 41) 
I'wo are attached to upper surface of cach wing to 


are shown in mockup form (above) 


straighten airflow and cut drag. Inboard bodies are 22 ft. 10 in. long and 40 in. wide; each 


holds 300 gal. of fuel and outboards hold 218 gal 
600's leading edge slats, shown in the extended position. 





ENGINEERS... 


Fasteners for elevated temperature 
service. 


Send for DATA CATALOG 286 








WRITE «© WIRE « PHONE 


MERCURY AIR PARTS CO. 


“20 Years of Dependability” 


Culver City, Calif. 
TWX-CVR CY4138 


9310 W. Jefferson Bivd. 
UPton 0-5923 


Be low 
The plane has four slats 


workman adjusts one of the 





HELPING 


TO LAUNCH 


THE CORVUS 


AEROQUIP | 
oo 


—=:!2 


UMBILICAL 


= if 


— 


DISCONNECT. 


COUPLING 


On the Navy's new supersonic rocket-powered 
CORVUS missile, Aeroquip's specially designed 
1042 Self-Sealing Coupling is used as the 
umbilical disconnect. The Corvus, newest air-to- 
ground weapon of our carrier-based strike 
forces, was developed by Temco Aircraft 
Corporation. 

Aeroquip’s engineering staff, the largest and 


most complete in its field, has developed liter- 
ally hundreds of specialized quick-disconnect 
couplings. 

If you have a fluid line connection or dis- 
connection problem, Aeroquip’s unmatched ex- 
perience and resources are at your service. Fill 
in and mail the coupon below for irformation 
and assistance. 











ANOTHER EXAMPLE OF UNLIMITED 
COUPLING DESIGNS BY 


=7eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 


Aeroquip Corporation, Jockson 


Bulletin No. 615 


[| Please hove an 


AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 
AEROQUIP PRODUCTS ARE F 


Michigan 


Please send me NAME 


your Coupling 
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} Aeroavip Seales 





Engineer contact ADDRE 
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-THREE-AXIS FLIGHT 


2 2 Say Sey Gat haa ok 


SIMULATION 


assures sytem accuracy and stability 





By creating the same dynamic motions met 
in high-performance aircraft and missiles, the 
CTI Three-Axis Flight Simulator enables ac- 
curate analyses of flight control systems and 
inertial guidance platforms to be made in the 
laboratory. 

Any conventional analog computer can be 
used with the Flight Simulator for combined 
programming and system analysis. Computer 
(or other signal source) voltages representing 
a pre-determined flight path are accurately 
translated into roll, pitch, and yaw positions, 
velocities, and accelerations by means of a 
position-feedback servo system. Superior per- 
formance with large-volume, high-inertia loads 
is achieved at minimum cost and maintenance 
by the unusual simplicity of design 

Only the use of actual control components 
under identical flight-motion conditions can 
enable a laboratory evaluation to assure flight 
performance. Write for complete technical 
specifications, 
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t hydraulic drive, free from gear noise, produces 
xceedingly smooth motion fimm rotes os low as 
ths rotation to velocities und oaccelerotions consider 
higher than those encountered in modern, hig 


nce circroft and missiles 


DYNAMIC 
ALTITUDE 
SIMULATOR 


Available separately or os oa 
companion unit to the Three- 
Axis Flight Simulotor, this 
Altitude Simulotor reproduces 
dynamic altitude changes 
through a bandwidth of 
t 700 feet with a frequency 
response of 10 cps. Opera- 
ting range is sea level to 


80,000 feet. 


CALIFORNIA TECHNICAL INDUSTRIES 


DIVISION OF TEXTRON INC. 
BELMONT 6, CALIFORNIA 


Foremost in Automatic Testing 





vice which stops the winch before a 
snagged load can break the cable. 

For rescue operations the cable is 
reeved upward just aft of cockpit, taken 
ilong the ceiling to the rescue hatch, 
then lowered down through the hatch. 
Pulley block directly over the hatch is 
equipped with a cable cutter for em- 
ergency operations 

l'o hold cabin noise level from 82 to 
106 db. in a frequency range of 9,600 
to 37.5 cps. a sound barrier is installed 
in the ceiling area. This is composed of 
i layer of samping tape, a metal ceiling, 
ind glass fiber batting placed between 
the ceiling and outside skin 

An internal combustion heater, which 
need not depend on engines operating, 
supplies the 200,000 Btu. per hour 
needed to maintain a minimum of 40F 
it —~25F ambient conditions. To en- 
sure fresh air at a rate of at least 20 cfm. 
per occupant, a blower output of 850 
cfm. is used. 


Flight Controls 
Flight control system of the YHC-1B 


is composed of two power boost sys- 
tems, two clectronic stabilization svs- 
tems, and a linkage svstem which kine- 
matically mixes and transmits control 
motions from the cockpit to the rotor 
heads 

The flight control svstem is a dual re 
liability system powered by two hy- 
draulic actuators located immediately 
below cach swashplate. The failure of 
me will not effect pilot's controls or 
iircraft stability. All components of the 
ontrol system are accessible for servic 
ing via access panels and doors 

The two flight control hydraulic sys 
tems ar I yp I 3.000 psi. systems 
with a maximum flow of 5.5 gal. min 
Each svstem has its own accumulator, 
reservoir and pump. One system powers 
the upper dual actuators m each rotor 
head and the stick boost actuators. The 
other system powers the remaining up 
per dual actuators and the stabilits 
iugmentation system extensible links 
Failure of one system will not cause 
excessive cockpit control loads 


Hydraulic System 


The utility hydraulic system powers 
the wheel and rotor brakes, the rescue 
and loading winch and hook, the cargo 
ramp, and also provides power for main 
engine, auxiliary power and starting 

Primary electrical power is generated 
by two 20 kva., 400-cycle, self-cooled, al 
ternating current generators mounted 
on the accessory gear box. System is 
1.¢., with major components located in 
the right-hand pod. Secondary electrical 
power is furnished by two alternating 
urrent-to-direct current converters 
rated at 28 v., 200 amp. each. Major 
components of the d.c. system are lo 
cated in the left-hand pod. 
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HELI-COIL INSERT 


Heli-Coil™ Screw-Lock Inserts* lock screws against impact 
nd vibration and permanently protect critical topped 
holes in this transducer assembly. 


Critical Electronic Controls Get 


internal-Locking, Protective Threads 
Fe with 


HEU 


Screw-Lock Inserts 


oe 29 


Electr c control devices for aircraft and missiles, 
like tt angle of attack vane transducer made by 
U. S. SCIENCE CORPORATION, LOS ANGELES, 
CALIF., have to withstand severe vibration, impact, 
corros and temperature change. They must be 
made of light materials and still have strong threads 

able to hold fasteners tightly and stand frequent 


* war hi 
Fe aaa Aca 
und disassembly. 


Principle of Heli-Coil Screw- 
LOCK Insert. Locking center coil 

Grips internally, holds screw U 
firmly 


assemi 
. S. SCIENCE insures rock-solid screw assemblies 

by protecting vital tapped holes with one-piece 
internal-locking Heli-Coil Screw-LOCK Inserts. These precision formed, 
stainless steel wire inserts eliminate thread wear, lock screws securely — 
without resort to clumsy, external lock nuts and lock wiring. 


Simple Installation Procedure 
U. S. SCIENCE finds it easy to install Heli-Coil Screw-LOCK Inserts. 
Drilled holes are tapped with a Heli-Coil tap and the Inserts wound in with 
a prewinder inserting tool. Conventional screws are used in assembling 


— Heli-Coil Screw-LOCK Inserts 
® positively lock fasteners against loos- ®@ permit repeated disassembly and 
ening under impact and vibration reassembly 
@ prevent thread wear, stripping, corro- can be used in standard proportion 
sion, galling and seizing bosses without need for redesign 
@eliminate lock nuts, lock wiring, ®save assembly time, space, weight 
other supplementary locking devices and cost 
@ meet government specs for locking torque and vibration 
*Patented 


HELI-COIL CORPORATION 


DANBURY, CONNECTICUT 


(rn 


HELI-COIL CORPORATION, 202 Shelter Rock Lane, Danbury, Connecticut 
Send complete design data on Heli-Coi!l Screw-LOCK Inserts 
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DON'T BE A CLOUD SKIPPER — Flying too close to Old 
Man Cumulus is inviting mid-air collision. If another plane 
breaks through the clouds, chances are its pilot won’t see 
you in time. Bear in mind that the legal “thousand on top” 
leaves you very little leeway — particularly in jet territory. 


TAKE 6 ~ Although checking lights before night flights is 
SOP, many pilots fail to take the 5 seconds necessary to 
check their tail light. Running into old friends is fine, but 


not while flying. So take 5 — and stay alive. 





YOUR ESSO AVIATION DEALER-—This is the man who’s 
always ready to help assure your flying safety. He carries a 
complete line of dependable Esso fuels and lubricants that 
work hard for your engine “upstairs” where it counts. He 
can also provide you with Flight Calculators and Flight 


Plan Sequence Cards—free, of course—to make your cross- 
country trips easier and more fun. And remember, your 
Esso Credit Card is a convenient way to charge fuel, oil, 
lubrication, minor repairs, and landing fees at selected 
airports from coast to coast, and Canada too. 





FINANCIAL 





Investment Company Disposes Of 


Trunkline Stocks, Buys Aircrafts 


New York—Analysis of American 
trunk airlines’ financial future by Na 
tional Aviation Corp., a closed-end in- 
vestment trust with net assets of $26,- 
$18,016.55 in 1959, is coupled with a 
decision to dispose of more than 90,000 
shares of stock representing ownership 
in eight major U.S. carriers 

At the same time, the company, ac- 
cording to its annual report to stock- 
holders last week, was expanding its 
holdings of stock in old-line aircraft 
manufacturing concerns 

National Aviation contends that the 
domestic trunk system “is in a strait 
jacket that promises to strangle it.” 


Contributing Factors 


l'o support its conclusion, the invest 
ment house cites these contributing 
factors 
¢ Too many airlines. Opinion of Na 
tional Aviation is that the 12 domestic 
trunks could “conceivably” be reduced 
to six if the combination was accom 
panied by an overhaul of present route 
tructures 
¢ Too many planes operating and on 

Vhis will hold true for the fore- 
ceable future because of competitive 
ympulsions” that have carried over 

from a piston-engine route era, accord 
ing to the report 
¢ Dilemma on fixing fares. According 
to National Aviation, the levels expected 
to flow from the four-year-old General 
Passenger Fare Investigation either will 
be too high “to broaden the air travel 
market as rapidly as it must be” to fill 
projected flects. or “too low to produce 
ufficient carnings in a less dynamic 
market.” 
e Decreasing effect of government sub 
Because of the “temper of the 
" resort to subsidy by a domesti 


sidies 
times, 
trunk would be at best an interim ar 
rangement until a way were found to 
remove such carrier from the competi 
tive scene 
© Relatively minor role for air freight 
Untenable” is the way National Avia 
tion describes the hopes of several car- 
riers that their passenger operations will 
be backstopped by an efficiency break 
through in the hauling of cargo 
lurning to the international pas 
senger market, the investment house 
igain singled out multiple competition 
is the reason for dwindling profits in a 
time of rising revenues. ‘This competi 
tion, of which only a fraction is fur- 
nished by U.S. carriers, stems from 
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foreign airlines “all of them pred 
inantly government-owned or controll 
and backed by fierce national pride.’ 
Local service airlines, not represente 
in National Aviation’s portfolio, a1 
nonetheless valuable because of 
feeder function within the over-all 
line system. Because of this, the fin 
recommends that present federal sul 
dies, which prevail despite a 33 
crease in local service airline revenu 
1959 over 1958, be continued in 


the 


hope that the small carriers ultim 
can become self-sufficient 

National Aviation’s analvsis of t 
iirlines’ financial outlook was reflect 
this fall and winter by 
with many issues falling 10 to 15 p 
from their summer highs in what 
ilysts generally attributed to | 
iction to the burst of optimism 
which the public greeted introdu 
of jet transports. A movement 
from airlines was also seen Nat 
Aviation’s portfolio from which 
stantial blocks of American, Braniff 
Delta, Eastern, Northwest, Pan A) 
can, United and Western airline st 


wec'e sold 


stoc k 


Aircraft Holdings 


Concurrently, the investment « 
pany was buying the issues of suc! 
cerns as Boeing Airplane Ci l 
shares), Grumman Aircraft Engineer 
Corp. (10,000 shares), Lockheed A 
craft Corp. (11,500 shares), North 
Corp 14,500 shares), and D 
Aircraft Co. (4,850 shares) 

It also increased its holdings by 7 
hares in Electronic Associates, In 
6,500 shares in Thompson Ramo W 
dridge, Inc ind by 1,700 shar 
Piper Aircraft Corp 

The instance of Chance Vought A 
craft, Inc., which last year lost its 
8 prime contractor for Navy's 
celed Crusader fighter and for 
Regulus II missile, was an exception 
National Aviation Corp.’s movem 
toward manufacturing issues; the 
vestment house sold its total Chan 
Vought holdings of 10,000 shares 

Appearing on Feb. 4, Standard 
Poor’s latest survey of the air trans] 
industry was somewhat more optimist 
It termed the trunklines’ outlook 
scure.”” 

After predicting good revenut 
in 1960, Standard & Poor said that tl 
likelihood of profits to match was “1 


+h 


promising” because of heavy introd 


BASIC 

BUILDING 
BLOCKS 

FROM KEARFOTT 


VERTICAL 
GYRO 


Kearfott’s rugged new ver- 
tical gyro, designed for 
missile application, is a 
two-degree-of-freedom in- 
strument with 360° of 
freedom about inner gim- 
bal axis. Self-contained 
vertical erection system in- 
corporates liquid bubble- 
type vertical sensing de- 
vice. 


TYPICAL 
CHARACTERISTICS *B2115 


Environmental Capabilities 
Vibration 
5 g, 20-1000 cps 
10 g, 1000-2000 cps 
Temperature Range (operative): 
54°C to +71°C 
non-operative 
65°C to + 85°C 
Altitude: Uniimited 
Pickoffs 
Excitation 
26V, 400 cps, single phase 
Error from E.Z.: 10 min. max, 
Output Voltage (line to line): 
11.8V = 5% max 


Motor 
Excitation 
115V, 400 cps, three phase 
Power: Starting: 35 watts 
Running: 7.5 watts 
Performance Characteristics 
Repeatability of Established 
Vertical 
To within a cone of half angle 
equal to 12 minutes of arc 
Scorsby Drift Rate in 5 Min. Time: 
min. (average 
Erection Rate: 
Normal: Between 2° and 4°/min. 
Fast: 80° /min. intermittent, 
40° /min. continuous 


Physical Features 
Anisoelastic Drift 
0.08° /min/g? at resonance 
Weight: 5.5 ibs. (approx.) 
Mass Unbaiance: 0.1°/min/g 


Write for complete data. 


KEARFOTT owision 


cP 


GENERAL PRECISION wc. 


LITTLE FALLS, NEW JERSEY 
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We 
produce 
results! 


AERONCA : 
designs—tools—produces 
complex brazed stainless 
honeycomb structures 


There is much talk in the industry about state- 
of-the-art capability in stainless honeycomb 
sandwich fabrication. Actual production expe- 
rience in this new field of exotic materials and 
structures still is limited to a relatively few 
companies. And Aeronca is one of them. 

At Aeronca, we have fully integrated design, 
tooling and production facilities in operation 
today. A pioneer in stainless honeycomb devel- 
opment, Aeronca has acquired advanced tech- 
nological knowledge from proprietary R&D 
programs and production of components for 
operational air weapon systems. 


Op Hionarexhansisg has rested opeping’s 


“FODSSditI6 


I xe lob engineers Write to 


LP JSO Sb Sartigher, pérstntey Manager. » 7 . 


x » 


4 


The supersonic speed brake assembly illus- 
trated below is an example of our capability. 
This design, one of the most intricate brazed 
stainless structures produced to date, is 75” 
long, 4612” wide and 3142” deep. Its complex 
cross-section required extremely precise form- 
ing and machining as well as special tooling 
and process control. 

Whatever your honeycomb requirements, you 
can save time, expense and headaches by uti- 
lizing our extensive experience and facilities. 
Our customers will verify that Aeronca pro- 


duces results ... not claims! 


<b ety har en cans - 


LSC ere AA 
« SN . 


aeronta manufacturing corporation 


i714 GERMANTOWN KOKD * “eiQD eTOWN, OHIO. 





tion costs on new jets, rising deprecia 
tion charges and carrier capacity gains 
greater than forecast increases in traffic. 
Capacity surplus, the survey said, would 
result despite a trafhe jump of about 
10% 

Standard & Poor noted that this was 
a lesser rate of growth than 1959's esti- 
mated figure of 14%. It attributed the 
slackening to the fact that in 1959 the 
trunklines “compressed” two years of 
growth into one after a general business 
recession and series of strikes had para- 
lyzed the industry during 1955 

For the first three quarters of 1959, 
Standard & Poor statistics showed a 
sharp rise in the depreciation charges 
of the four largest trunk carriers—Ameri- 
can, United, Eastern and Trans World 
Airlines—reflecting the phase-out of pis 
ton equipment. Total depreciation of 
American in 1958 was listed as $14, 
610,32 Comparable figure for the 
nine months ending Sept. 30, 1959, was 
$22,149,490 


New Offerings 


General Devices, Inc., Monmouth 
Junction, N. J., primarily engaged in 
the development and manufacture of 
1 related line of electronic and electro 
mechanical components and systems 
for multiplex telemetering. Offering is 
60,888 shares of common stock, for 
subscription by common stockholders 
it the rate of one new share for cach 
five share held ilso, an additional 
10,000 shares to be offered to company 
employes under the company’s Em- 
ploves’ Stock Purchasing Plan. Of the 
proceeds, $380,000 will be used to 
finance the purchase of land adjacent 
to the company’s present plant, the con- 
struction of an addition to the present 
plant, and the purchase of new equip- 
ment therefor; $200,000 will be used to 
reduce short-term loans; balance will be 
used for working capital. 


Acquisitions 
And Mergers 


Giannini Scientific Corp., New York, 


has acquired Flight Research, Inc., 
Richmond, Va., designer and manufac- 
turer of photographic instrumentation 
equipment. Giannini, a privately owned 
company, has two other subsidiaries— 
Plasmadyne Corp., Santa Ana, Calif., 
md Plasmakote Corp., Culver City. 


Jerrold Electronics Corp., manufac- 
turer of closed circuit television systems, 
reports substantial interests in its stock 
have been acquired by John L. Loeb, 
senior partner in Carl M. Loeb, 
Rhoades & Co., investment bankers, 
New York, and Jack Wrather, head of 
Jack Wrather Organization (oil and en- 
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tertainment fields) Beverly Hills, Calif 
Jerrold’s President Milton J. Shapp, an: 
his wife, will sell 322,000 of their 644 
025 shares in Jerrold to Loeb and ha 
granted Weather options to purcha 
an additional 222,000 shares. Jerr 
has 1,269,500 common. shares 


standing 


Chicago Aerial Industries, Inc., 
quired Pacific Optical Corp. by gn 
up 19,000 shares of CAI stock and 
suming a Pacific Optical note for $1 
000. Pacific Optical, producer of opti 
ind infrared systems and component 
will operate as a separate division. CA 
manufactures 
ment; Pacific 
displays, reconnaissance and guidan 


preci ion avionl equ 
Optical produces 


systems 


Beckman Instruments, Inc., ha 
quired the assets of Harold Kruger | 
struments of San Gabriel, Calif., 
lool-Lab, Inc., of Escondido, Calif 
for an initial cash investment of $13 
000. Kruger mak 
equipment, metering pumps and Tefi 
connectors. ‘Tool-Lab produces pt 
sion clectric meters. Beckman m 
factures analvtical instruments, pot 
tiometers, ind power-1 
toring cquipment 


chemical anal 


servomotors 


Gorham Manufacturing Co.'s bo 
of directors has approved terms of acq 
sition of all assets of Pickard & Burn 
Needham, Ma 
navigation, communications, radar 
instrumentation. Gorham, of Pr 
dence, R. I., produces microwave cot 
ponents, in addition to its silversmit! 


7 
maker of clectt 


business 


Shareholders of Robinson ‘Techn 
Products, Inc., Teterboro, N. J., 
proved acquisition of Kensico Tube ( 
Mt. Kisco, N. Y., producer of coppe: 
pipe and tubing, some of which is use 
Each share of Ken 


convert 


in instrumentation 
sico common stock will be 
into five common shares of Robinson 
Kensico will be operated as a division 
Robinson and will be headed 
Thomas Nast, Kensico president 


Stockholders of Electrosnap Corp 
and Controls Company of Ameri 
voted to approve a merger of the con 
panies. Each five shares of Electrosnap 
common stock will be converted int 
six shares of Controls Company 
America common, resulting in issuan 
of 110,400 shares of Controls stock 
Electrosnap is a Chicago manufactur 
of precision switches; Controls Com 
pany of America, Schiller Park, Ill 
makes automatic controls 


Atlantic Research Corp. Alexandria 
has acquired Desomatic Products, Inc 


BASIC 

BUILDING 
BLOCKS 

FROM KEARFOTT 


DIRECTIONAL 
GYRO 


This compact new gyro, 
designed for application in 
high-performance aircraft 
and missiles, provides ex- 
tremely accurate attitude 
data. Its liquid bubble-type 
vertical sensing element 
generates error signals pro- 
portional to spin axis dis- 
placement from horizontal, 
while minor wiring modifi- 
cations permit sensor con- 
nection to leveling torquer, 
completing inner axis level- 
ing loop. 


TYPICAL 
CHARACTERISTICS *A2215 


Environmental Capabilities 
Vibration 
5g, 20-1000 cps; 10g, 1000-2000 cps 
Temperature Range (operative): 
—54°C to +71°C 
non-operative): 
—65°C to +85°C 
Altitude: Uniimited 


Azimuth Pickoff 
Excitation 
26V, 400 cps, single phase 
Output (sinusoidal 
11.8V + 5% max 
Error from £.Z.: 10 min. max, 


Motor 
Excitation 
115V, 400 cps, three phase 
Speed: 23,500 RPM 
Power: Starting: 35 watts 
Running: 7.5 watts 
Performance Characteristics 
Drift: 4°/hr. max 
Leveling Rate: 
Between 2° and 4° /min. 
Azimuth Torquing Rate: 
360° /min. (intermittent) 
40° /min. (continuous) 


Write for complete data. 


KEARFOTT owision 


GENERAL PRECISION unc. 
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READY IS THE RAVEN’S MOST FAMOUS TRAIT 


And the record proves it. Here are some indications of the reliability of 
this remarkable light helicopter from the U.S. Army’s top flight training 
operation at Camp Wolters, Texas. 


1 At this Army-Southern Airways Co. contract operation, the H-23D Raven 
is the first helicopter ever approved by the Military for 1,000 flight hours 
between major overhauls...on all major components of its drive system. 


2 The D ranks highest of all Army rotorcraft in air availability... lowest 
in maintenance cost. 


3 Regardless of weather or any other delays, efficient Camp Wolters joint 
military and civilian management puts its fleet of Ravens through more 
than 7,000 actual training hours every month. 


Designs are one thing. Deliveries another. Both come from 


HILLE Rg 
AIRCRAFT 
CORPORATION 


PALO ALTO, CALIFORNIA WASHINGTON, D.C 
ADHESIVE ENGINEERING DIVISION, SAN CARLOS, CALIFORNIA 





Falls Church, Va., as a wholly-owned 
subsidiary. Desomatic, which engineers 
and manufactures products, including 
dehumidifiers, for the gas —e 
field, employs about 50 persons. It wil 
continue to operate under existing pol- 
icies and technical management. Ad- 
ministrative responsibility for Deso- 
matic will be assumed by Presson S. 
Shane, head of Atlantic Research's 
Solid Propellant Division. The acquisi- 
tion involved an exchange of Atlantic 
Research stock for Desomatic stock 
owned by the Desomztic management 
group. Atlantic Research recently ac- 
quired Jansky & Bailey, Inc., Washing- 
ton, D.C.; Prewitt Aircraft Co., Phila., 
ind A. M. Martin Co., Pasadena, Calif 


“e . . 
Financial Briefs 

Telecomputing Corp., Los Angeles, 
repezts record net earnings of $1,917,- 
852 on record sales of $38,333,154 for 
the fiscal year ended Nov. 1, compared 
with Fiscal 1958 net earnings of $343,- 
677 on sales of $29,490,049. Per-share 
earnings in Fiscal 1959 were 71 cents 
on an average of 2,672,000 common 
shares, compared with 12 cents on an 
average of 2,554,111 common shares 
outstanding in the previous year. Com- 
any’s backlog was $27,735,000 on 
Now. 1, compared with $22,338,000 on 
Nov. 2, 1958 


Altamil Corp., FE] Segundo, Calif., 
net sales for the first fiscal quarter 
ended Nov. 30 were $2,937,779, com- 
pared with $1,463,970 for the corre- 
sponding period in Fiscal 1958. Net 
profit for the Fiscal 1959 quarter was 
$56,799; the company recorded a net 
loss of $173,604 in the corresponding 
Fiscal 1958 quarter 


Varian Associates reported record 
ales of $10,677,551 for the first quar- 
ter ended Jan. 2, up 30% from sales 
of $8,197,798 recorded in the first Fis- 
cal 1959 quarter. Net income for the 


or 24 cents a share on 3,130,482 shares 
outstanding, compared with $524,470 
or 17 cents a share on 3,111,132 shares 
for the corresponding period last year 
Backlog on Jan. 2 was $25,188,000; 
it was $19,815,000 a year carlier 


Moog Servocontrols, Inc., sales for 
the calendar vear 1959 totaled $11,201, 
000, compared with sales of $8,692,000 
for Calendar 1958. 


Acrojet-General Corp., a subsidiary 
of General Tire & Rubber Co., reports 
sales for the fiscal year ended Nov. 30 
totaled $364,401,200, or 67% more 
than Fiscal 1958 sales of $218,375,281. 
Earnings after taxes for Fiscal 1959 were 
$8,203,323; they were $6,027,827 at 
the end of the previous fiscal year. 
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American Research and Develop- 
ment Corp., venture capital company 
of Boston, will ask stockholders to ap- 
prove, at an annual meeting Mar. 2, a 
xroposal to increase authorized shat 
aa then effect a three-for-one split of BASIC 
authorized shares. Company's net as- BUILDING 
sets on Dec. 31, after deducting a dis- BLOCKS 
tribution of $1.30 a share, were $23,- 

459,278, or $59.39 a share on 395,000 FROM KEARFOTT 
shares outstanding. Net assets wv 
$14,795,999 at the end of 1958 


”al 
4 


Chance Vought Aircraft has sign 
an agreement to acquire an 80% 
terest in Information Systems, In 
Skokie, Ill., expanding the firm’s hold 
ings in the automation field. In tu 
Information Systems is acquiring 
ating assets of Panellit, Inc., ongin 
its parent company Genesys Cor 
wholly-owned Chance Vought sub 
iary, and Panellit will become separat 
operating units of Information S$ FREE GYRO 
tems, which will be a separate subsidia 
from Chance Vought’s new mol 
homes subsidiary, Vought Industt 


Inc. (AW Feb. 1, p. 2 





A highly reliable, two- 
degree-of-freedom instru- 
ment utilizing AC synchro 
transmitters at each gimbal 
axis. Designed to operate 
under the most severe mis- 
sile conditions, this gyro has 
AC torquers mounted at 
each gimbal axis to permit 
command positioning or 
slaving of spin axis to de- 
sired reference position; 
each torquer capable of 


North American Aviation carnings f 
the first quarter of Fiscal 1961 » 
$5,992,000 (74 cents per share 
increase of $91,000 and a cent per 
over a like period a year ago. Quarter 


sales totaled $260,668,559, up $39 
§ 39,486 over sales a year ago. Compa - 
ope tg tea gf producing a precession 
backlog is $678,370,635 rate of 360°/minute with 
million for last year’s opening quart 12.5 watts/phase power 
input. 


} 
la 


against $ 


Barden Corp., Danbury, Cé 
maker of precision ball bearings, 
ported record net carnings of $1,2 
192 or $1.69 a share on 718,033 shar 
for 1959. compare d with net earning gn phe Beg 
$649.419 or 90 cents a on ti Altitude: Unlimited 

’ - Vibration: 10g, 10-2000cps 
same number of shares in Fiscal 195§ Pickoffs 
Sales in Fiscal 1959 were a record $1] 


Excitation 
111,943 compared with $8,578,107 26V, 400 cps, single phase 
the previous fiscal year. The company 11 


Output (sinusoidal 
BV + 5% max 
) red j : Error from £.Z.: 10 min. max. 
recent Vy arrangec a private placem Motor 
of $2 million in 54 convertible 


Excitation 
ordinated notes due Dec. 1, 1975, \ 115V, 400 cps, three phase 
institutional investors 


TYPICAL 
CHARACTERISTICS *Q2315 


Environmental Capabilities 
Temperature Range 


+85°C 
share 


Speed: 23,500 RPM 
Momentum 
2.25 x 10° gm cm?/sec 


Caging and Preset Provision 
(Electrically energized torquer type) 
Excitation: 115V max./phase 
Torquer Constant: 

22.8 dyne cm/Voit? 


Performance Characteristics 
Free Drift: 
5°/minute each axis 
Runup Time: 
1 minute max. 
Torquing Rate: 
360°/min. (intermittent) 
40° /min. (continuous) 


for th 


was $1,758 


Siegler Corp. net income 
half vear ended Dec. 31 
878 or $1.07 a share on 1,639,602 « 
mon shares outstanding, compared w 
$1,231,661 cents a_ shar 
1,538,171 shares in the last half of 195 
Sales for the 1959 latter half were $4 
059,831: they were $41,167,719 at tl 
end of the last six months of 1955 


or SU 


Write for complete data. 
Allegheny Ludlum Steel Corp. 


earnings for 1959 were $11,290,664 


$2.92 a share on 3,869,654 KEARFOTT oivieion 
shares outstanding, 


compared = wit! 
$5,844,803 Or $1 52 a share on 3,85 GP 
008 shares for 1958. Sales for 19 
were $230,664,649, up 14% from 19 GENERAL PRECISION wc. 


ale $201,715,284. 
sales of $201,715,254 LITTLE FALLS, NEW JERSEY 
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ITALIAN accident investigation board reconstructed the Viscount F-86E midair collision with this model display. 


Italian Accident Investigation Report: 





BEA Viscount Flew Into Prohibited Area 


(Following is a report to the British 
Ministry of Transport from the Italian 
Ministry of Defense on an inquiry into a 
midair collision between British European 
Airways Viscount 701 G-ANHC and an 
Italian air force North American F-86E 
jet fighter, Oct. 22, 1958. The report has 
been translated from Italian. ) 


SUMMARY 


The Viscount, coming from London 
and bound for Naples, flying on Amber 
Airway No. 1, reported at 1144 hr. flight 
over Ostia at 23,500 ft., stating that it 
was continuing to Ponza and estimating 
that it would be over Ponza at 1157 hr 

The collision with an Italian jet fighter 
aircraft, forming part of a formation on a 
training flight, occurred at approximately 
1150 hr. east of Nettuno. Killed were 26 
passengers and five members of the Vis 
count crew. The fighter pilot parachuted 
to safety. 

The wreckage of the Viscount and of 
the fighter aircraft was found to the cast of 
Nettuno. The wreckage was scattered 
mainly over an area extending from th 
locality C. La Seccia to the sea, over a 
distance of about 2.7 km. The Viscount 
wreckage was mainly in the south part of 
this area and that of the fighter aircraft in 
the north part 


142 


however, no clear-cut 
parts of the two ait 
for their 


There 
ration between the 
craft, nor can a precise law 
distribution be put forward, except for the 
fact that some of the heavier parts of the 
Viscount (two propeller turbin 
were towards the 

The turbine of the fighter aircraft, whos 
trajectory must be considered abnormal, 
was found in the northwest of the area, a 
long way from the other parts 


was, sepa 


engines 


south end of the area 


Missing Parts 


A large number of parts were not found 
or not identified or were broken into small 
fragments. Of the starboard 
fighter, only parts of the wing tank, the 
central aileron hinge and the tip—full of 
air and still carrying intact the pitot head— 
and a few other parts were identified. The 
remainder was reduced to such small and 
irregularly shaped fragments as would give 
reason to presume that the had ex 
ploded 

Again, in respect of the fighter aircraft 
of the port wing one part was found which 
appeared to have been broken off by 
bending and shear in the same plane. The 
leading edge was cavitated, presumably as a 
result of collision with the leading edge of 
the port wing of the Viscount, between en- 
gines No. 1 and 2 


wing of the 


wing 


The jet 
twisted and 


engine was wrecked, 
broken to 
were 


its parts 
picces. ‘The 
bearings of the main shaft torn off; 
the main shaft with the turbine was about 
2 km from the fuselage. Of the 
ompressor, only a few stator parts and 
some disks of the rotor were found 
The tail unit was also greatly damaged 
ind without its leading edges. The star 
board section of the tailplane had dis 
integrated and was practically 


were 


away 


without 
covering 

The only part of which a fair amount 
remained was the fuselage from the forward 
air intake to the jet engine. The pilot's 
seat had been expelled trom the cockpit 

The pilot’s seat still had the ejection 
artridge intact and unfired. There was a 
heavy impact on the underside of the 
bottom of the seat, opposite the under 
lying center section of the wing, which 
appeared to have violently smashed 
up. The pilot's straps were missing and 
the corresponding inertia only the 
right part of the safety belt remained. The 
left part up to the seat attachment was 
carried away 

The degree of preservation of the for 
ward part of the fuselage, referred to above, 
in contrast with the condition of: the rear 
part—obviously reduced to fragments by 
direct impact—leads to the consideration 


been 


' 
Tcci; 
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KEARFOTT developed 


and now produces 


the |Bomarc-B | all-attitude 


mid-course 


guidance system. 


Engineers: Kearfott offers 
opportunities in advanced c 


system devel 


KEARFOTT owision 
GENERAL PRECISION unc. 


LITTLE FALLS, NEW JERSEY 


Other Divisions of General Precision Inc.—GPL —Librascope —Link 





BEGoodrich 


Pressure seal zips open fast 


The B.F.Goodrich Pressure Sealing Zipper 
seals out liquids, gas, air, and dirt. Precision 
fit of the special rubber lips makes a tight 
seal, even around curves and corners. Opens 
quickly —like an ordinary Zipper. Use for 
inspection covers, bulkheads, air ducts, 
panels, and other parts for easy access. 


B.EGoodrich 


aviation products 
Dept. AW-2C, Akron, Ohio 


that the fuselage was struck in its rear por 
tion practically at right angles to its axis, 
and therefore that at the moment of col 
lision the fighter aircraft was in a diving 
attitude 
As regards the Viscount, almost all the 
parts were found or identified, except for 
@ Area H of the port wing 
@A number of metal sheets from the left 
hand side of the top of the forward part 
of the between the 
and the cockpit 
@A great many parts of propeller turbine 
engine No. 2 
Of the parts 
worthy of special attention 
@ Engine No. 1 was the part which went 
the furthest 
@ Its propeller, with part of th 
gear, had two blades cut 
other two bent almost into a U; it alse 
fell a long way off 
This gives reason te 
@ Propeller No. 1 would hay 
fighter aircraft 
rotational 
have become detached fror 
the breakage of the 


fuselage (nose), door 


found, the following are 


reduction 
short and an 


uDDOs 
supp 


port wing of the 
ing part of its energy, 
would 
engine after 
tion gear 
At practically the same time engine No 
would have become detached from th 
ving, following the deceleration 
by th collision 
@ Since the work entailed 
f the blad 


tion gear and the 


impact of 


the breakag 
breakage 
attachments to the wing 


dered in toto as small in valu 





to the kinetic energy of the propeller tur 
bine engine, it is to be presumed that 
engine and propeller followed close tra 
jectories such that the point of collision 
would lie approximately along the align 
ment along the ground of the two items 
of wreckage 


Instrument Readings 


which 
wcrc 


The navigational instruments, 
were photographed as soon as they 
found, were the following 
@ Master indicator of the gyrosyn showed 
a heading of 123 deg. truc 
@ Heading selector of the 
indicated 126 deg. true 
@On the indicator of the radio 
ADI of tlhe pilot, the 
“crazy” and the red 


zero. = reader 
om pass 
second green 
needle was needle 
at 31 deg 

The above indications will ow the 
Viscount’s heading at the moment of the 
collision if the interruption in the power 
aircraft 
time of the 
it pilot's repeater, the course 

missing but the course had 
tr 155 deg Th 


supply in the circuits was instan 


tancous at the ollision 
On the fir 
needle wa 
Cn pre yn pilot ‘ 
repeater indicated 240 deg. 1 
set to 134 deg. The main selector switch o1 
ontrol pancl was sct 
ght imstrument 
the automat) pilot wa 
tablish 


and was pre 


tl zero reader 
position On 


$s not possible t 


try ontr 


with which th 


was the Irving B.4 


fighter 
back 





type. Many witnesses remember seeing it inder surface of the fighter aircr 


deployed at altitude but they give no de was in a diving attitude “ 
tails on the basis of which the height of The fact that only a few part Which of t ese 
opening can be determined. The parachute tarboard wing of the fighter aircraft 
’ . = 
ame down into a tall tree. The pilot identified (found in different area 
received assistance a short time afterwards way off) leads to the hypothesis | ralg S | S an 
On technical examination the parachute wing disintegrated. This disintegrat 


7 
was found to be intact; only the override have been due t services 
ws > ae “ The ® Collision with the fuselage of | 


ming was miussing automatic 


barostat was set to operate at 15,000 ft ount, between the forward door a ? 
with a delay of 2 sec.; it could not function, cockpit (area in which the structut t Call help you = 
however, as the relevant safety pin was been identified 
still in position ® Possible effect of explosion of t f Systems housing — light weight, high strength 
The pilot remembers absolutely nothing the wing tank of the fighter aircraft aluminum shelters, vans and trailers. 
about the descent, as he lost consciousness Systems components — telescoping antenna 
Fuel Burns masts, transit cases, cabinets, equipment racks. 


it the moment of the collision taliath ; tet end 
esonmee h: ars st t is to b nposed that the { Systems installation service — layout an 
7 It is assumed that the parachute mu I to be PI d that th installation of transportable systems, through 
have opened by chance, perhaps becaus« merged from the port wing tanh final checkout. 


if inadvertent pull of the “D” ring on the Viscount also caught fire and cont : 
caps Systems packaging research — engineering design 
ollision, or more probably because the“D the formation of the extensive d and pd nt for patho anon a 


ring itself became entangled during the which is recalled by the witnesses electronic equipment protection. 


jection of the pilot's scat Further evidence of direct Complete production facilities — to handle your 
Reconstruction of the trajectory of de given by the lacerations produced t complete packaging assignment. 


ent of the parachute has been attempted No. 2 of the Viscount in the w A unique “aluminum-chemical research” service — 

but the data for wind in the area are ection and th tarboard wing root engineering “brainpower pool” for solving 

incertain, so that reconstruction cannot be fighter aircraft in which collision t virtually any problem in aluminum and foamed 
j plastic fabrication. 

accurate vas reduced to fragments 


ling ed WRITE TODAY FOR CRAIG'S NEW COM- 


th icadin 


Insufficient Data port wing the Gites cleteel PLETE 16 PAGE CAPABILITIES BROCHURE 


thet 
Furthermore, there are not ificicnt Hac 


regarding the height of opening of leading 
haute It may be noted, how 

th point f descent of the 
was about meters cast of the SYSTEMS, 'NC 


f the pilot's seat , ’ f rt nc ! Dept. B-2, 360 Merrimack St., Lawrence, Mass. - T 


learly that the respect: eed may be ded Business systems and equipment are another C 
ween the forward part 4 
the port side and th © Longitudinal plane 


! re Corporation, Cedar Rapids, lowa — 





Erupting from the ocean that blankets most of the earth, the Navy’s Polaris missile will have 
the range to reach any strategic target. It will be launched from mobile bases that are safe from 
surprise attack—nuclear-powered submarines that cruise fast and deep for weeks on end, 

each carrying 16 Polaris missiles. This is the Navy's Fleet Ballistic Missile system. It becomes 
operational this year. Lockheed is prime contractor and system manager for the Polaris missile. 
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PARTS NOT FOUND OF 
NOT lOENTIFIED 


LO57 PARTS BROKEN INTO 
{~i" FRAGMENTS 


to 


ID 


2 





ANGULAR acceleration in yaw and roll planes, due to impact, caused tail cone separati 


fighter aircraft was approximately vertical 
© Longitudinal axis of the fighter aircraft 
was at an angle of 70 deg. in relation to 
the horizontal 
@ Angle in plane of the longitudinal planes 
ot symmetry of the two aircraft was 45 deg 
to 50 deg 
The collision may be reconstructed in 
ipproximately the following way 
@ Probable collision of the 
wing of the fighter aircraft with the fuselage 
(nose) of the Viscount 
© Port wing of the fighter aircraft against 
propellers No. | and 2 of the Viscount, 
with initial fracture in area K of the fighter 
aricraft and detachment of propeller No 
1 of the Viscount 
@ Wing center section of the fighter air 
craft against propeller turbine engine No 
with fracture of the wing center section 
itself, probable explosion of the fuel in 
the wing of the fighter aircraft and con 
sequent disintegration of the starboard 
wing 
© Expulsion of the pilot's seat of the 
fighter aircraft with the pilot 
@ Detachment by inertia of engine No. | 
of the Viscount 
© Impact of the port wing leading edge of 
the fighter aircraft and the leading edge of 
the port wing of the Viscount, with break 
age and detachment of parts 28, 31 and 
38 of the port wing of the fighter 


starboard 
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© Fragmentation of the rear part 
fuselage of the fighter aircraft and of 
port wing of the Viscount at area H 
result of interpenetration of the 
tive parts of the two aircraft and 
quent wreckage 

© Breaking up of the turbojet engin: 
fighter aircraft and detachment of 


unit 


Angular Accelerations 


As regards the Viscount, th 
must have caused angular accelerati 
the yawing and rolling planes 

These accelerations contributed 
detachment of the tail cone of tl 
lage carrying the tail unit, and 
propeller turbine engine No. 4 

The breakage of the starboard ta 
across the line f an elevator-hings 
ilso be attributed to the above a 
tions 

The multiple fractures of the n 
some other breakages along the f 
vould appear to be attributable 
combined effect of collision, inertia 
and pressure waves initial expl 
compression immediate counter pt 
explosion of the starboard wing 
fighter aircraft 

The breaking off of the end of 
and of the horizontal tail surfaces 
starboard side of the Viscount 





Consistently Perfect + 
FINE PITCH 


GEARS 


for Commercial and 
Precision Applications 


itil 


* “Specific” for electronic 
equipment, contro! com- 
ponents, smali teols, 

and UNCOMPRO- 


MISING SPECS. 
Exacting tolerances held 
- « « from commercial 
grade to ultra precision. 
* Generated in wide range 
of steels, non-ferrous 
, and non-metallic 
materials. 
Capacity range: 12 te 200 
a... and maximum 0.0. 
of 7%". 


Make AVON Your “Gear Department” 


Avon is completely tooled to follow your specifica- 
tions precisely, and to produce the very best precision 
or commercial grade Fine Pitch gears for your specific 
needs. At Avon you can get one gear . or a afillion 
of ALL types, ALL classes, from ALL materials 

Avon has a modern complement of the finest inspec- 
tion equipment procurabie truly a setup tuned to 
the exacting tempo of the “Space Age.’ Your gear 
formula is foliowed with the utmost care. Result: Ac- 
curate assembly of your most critica! units! 

Avon's fifty years aggregate gear engineering experi- 
ence guarantees an end product exactly as specified 
We will be giad to work with you on any development 
project requiring Fine Pitch gearing for esther com- 
mercial or precision applications. You can depend on 
AVON. Send drawings or descriptions for free estimates. 


PRODUCTION + EXPERIMENTAL + CONSULTING 


‘GEAR AND 
ENGINEERING CO 


2007 Rice $t., Melrose Park (Chicago Suburb), il. 

















First mobile, automatic checkout 
system was engineered by Epsco 
for A. C. Spark Plug Division of 
General Motors. Measures voltages 
to hundredths of one percent, 
frequencies to one part in millions 
--.exceeds MIL spec for reliability 
under environmental extremes. 
Other systems under development 
for nuclear reactors, etc. Write 

for technical bulletin: Epsco, Inc., 
275 Massachusetts Ave., 
Cambridge, Mass. 


€pscon’ 


First in data control 
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: A REVIEW AND PREVIEW 
a OF WORLD-WIDE AVIATION 


MISSILE AND SPACE DEVELOPMENTS 


Space Probes... Satellites... 1CBM’s...Man-in-Space... 
Multi-Million Pound Thrust Engines... Nuclear Powered 
Aircraft . . . Supersonic Transports ... Aerial Jeeps... 
«+. are some of the dramatic breakthroughs in aviation, 
missile and space progress which have captured the 


imagination and thinking of scientific, military, govern- 


ment and industry planners. 

In the world’s most dynamic industry, interpreting these 
events is vital to our economic welfare, Each event must 
be studied individually and in terms of industry-wide 
technological direction. The galloping pace of progress 


makes it impossible for even well informed engineering- 


management men to do this job. . , it takes specialists, 
RECOGNIZED AUTHORITY 

For 26 years, key engineering-management men . . . the 
decision makers . . . have turned to the industry’s top 
technical reporting team and theInventory of Aerospace 


Power, The Inventory Issue has won unmatched reputa- 


tion and respect as the most authoritative source of infor- 
mation in aviation and its related technologies, It is a 
product of specialists , . . 32 graduate engineers and avia- 
tion specialists. Their full-time job is to collect, sift and 
analyze hundreds of technical and market developments 
in their specialty. Once a year, these events are combined 


and brought to focus in special reports on current and 


future progress . . . The Inventory of Aerospace Power. 
CONTENTS OF THE INVENTORY ISSUE 

Charts, graphs, tables, specifications will cover in detail, 
budgets, missiles, manufacturing, engineering, avionics 
and many more areas of military and civil aviation. In- 


cluded is the most complete source for detailed specifica- 
tions on U.S. and foreign aircraft, missiles, helicopters, 
engines and space vehicles, 


PUBLISHING DATE: MARCH 7, 1960 ADVERTISERS BENEFITS 


The Inventory Issue is a rare opportunity to place your 
advertising message in a climate of proven editorial im- 

SPACE RESERVATIONS CLOSE pact. Reader interest generated by past issues and vital 

February 15, 1960 editorial content assure year ‘round use. Your bonus is 
multiple exposure of your advertising message, Sectional- 
ized editorial format will permit you to position adver- 
tising in an appropriate section. Reader service cards are 
included to handle reader inquiries. Advertisers in last 
year’s issue received over 7,000 inquiries in seven months. 
Write, wire or better yet... PHONE your AVIATION 
WEEK District Manager for additional information. 
Regular space rates apply. 





—— Aviation Week 
including Space Technology 


A McGraw-Hill Publication ¢ 330 West 42nd Street, New York 36, N.Y. 








ARCTIC READY! 


BELL'S Hi 


TA 


makes ae 
subzero 


rescue... 





MISSION: Seu _ 
AGGOMPLISHED 


Last February, during its arctic evaluation 
in Alaska, the Army’s turbine-powered 

Bell HU-1A “Iroquois” was called on for an 
emergency search and rescue mission. An 
Air Force bomber was undergoing arctic 
weather tests near its Alaskan base. Suddenly 
a crewman ‘accidentally ejected himself at 
high altitude and parachuted groundward. 
Minutes after the pilot radioed for rescue, 

a Bell HU-1A was on the spot, hovering 
inches above deep snow, taking the crewman 
aboard. Unusual mission? No, a routine job 
for the rugged HU-1A...the copter built 
for instant “alert to airborne” performance 
anywhere, anytime! 


FOR OPERATIONAL F/RSTS IN 
TURBINE POWER, LOOK TO 


BELL 


HELICOPTER CORP. 


Fort Worth, Texas, Subsidiary of Bell Aircraft Corporation 
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Always Ready .. Regardless of Environment 


Turbine power! No warm-up 
5 required. Alert to airborne in 
Sr less than 60 seconds, at — 30°F ! 


Only one oil is required for 
turbine transmissions, rotor 
head, at extremes of —65°F to 
+ 125°F. Arctic ready without 
preheat at —30°F! 


Skid landing gear . . ready for 
almost any terrain condition. 


we - capacity cabin heat! 
—65°F outside ;-+- 40°F inside, 


Instrument flight capability .. 
for mission accomplishment 
during low visibility. 
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DISTANCE of about 16 km. separated the leader of the jet formation and the Visco 


ction of metal 


detached from 


bed above must 
space of time, 


1 
ximatecly 


Airway System 
regards th rout rough Italian 
the flight BEA 142 used the 
1 nder the jurisdiction 
Arca Control Centers 
followed hy the Vis 
\3 and Al 


urrent 


ommunica 

at 1029 he \t 

ubeam Pisa NDB 

the Rome North 

’ mmunication with 

mn 119.3 mm the 

cn advisor ! up to Civita 

hia NDB (1138 he ind then tran 
rred t the Rom South Sector Con 


urcratt 


] 5 5 a 
1144 hr. the Viscount reported flight 
over Ostia NDB and estimated flight over 
Ponza NDB for 1157 he At 1153 he 
Rome Control, folk ng re ports received 
about an accident near Anzio 
alled the \ nt without obtaiming a 
' Immediately after receiving news 
of the accident, Rome ACC/FIC and 
Pratica di Mare Base notified the Air Rescue 
es with the regular DISTRERFA 


repeat dly 


message 


Radio Transmissions 


At approximately the time of the 
1150 he the 


approximately 
received 


iccident 
following communications wert 
ind recorded at Rome ACC 

@QOn 125.5 me. at 1149 hr. 30. see 


communication from the aircraft BRAVO 


AVIATION WEEK, February 15, 1960 


ROMEO relating t Hight 
@QOn the same frequency, 


‘ 
i 


lating to flicht 


ke it 


T ALINE 
@On 124.9 


ati ‘ 


1 diate 
In tact 
@ Wreckage of the two aircraft 
mcoentivy distinct ind cart 
@ Wreckage of the fighter 
that it i na st > d if 
@ Except for the turbine 


raft ’ 


thi 


30 6400s SO kw 
> + ° A : 
Seteenmeneeninsion 


MAP SHOWS relation of the crash ar 
and Ostia. ‘The zone is prohibited t 


the dive maneuver started 


1 long way from the two groups 
® No wreckage showed evidence of con- 
t r llisions which had _ occurred 
< the ollision 
® There was no breakup of the fighter 
ition until the collision of the forma- 
cader 
@ Pilots who were witnesses did not see 


Viscount before the collision 


Prohibited Area 


There is no doubt that the collision 


the airway, in an area 
be prohibited. In 


d outside 

well known to 

ill the witnesses agree in locating 

dark cloud foll vw the collision as 
ase of the Viscount, 

that it was coming 

imating to the north 


hypothesis of a l 


See: 


FROSINONE 


N 
Nettuno) and the airway connecting Ponza 
ircratt. 


4 
— 
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before 1217 hr., in view of the time 


quired to cover the distance Ostia-Ponza 
Napk 28 min.) and the acrodrome ain 
t pro min 
be noted that 

did not ask to begin 

ited in the flight plan 
maintained the altitude of 23 

I Control Center 


Marine Corps Turboprop Tanker Makes First Flight 


Lockheed GV-1 turboprop (an advanced C-130 Hercules) aerial tanker developed for Navy 
and Marines makes first flight from Lockheed’s Marietta, Ga., facility. Refueling drogues 


are extended from pods slung under wings. Fuel is carried in a 3,600-gai. internal tank 


The references given in 
PANTALEO (at Nettur 
DENTI 


aael f 
wreckage of 


Viscount Heading 
It is only known tl 


French Carrier Undergoes Sea Trials 


First French aircraft carrier, the Clemenceau, shown leaving the harbor at Brest, is slated 
for sea duty in 1962 (AW Dec. 7, p. 137). Carrier will carry about 60 aircraft 
Dassault Etendard 4 strike fighters and Breguet Alize anti-submarine 
landing deck stretches about 500 ft. off main deck at 8.7 deg. angle 


mostiy 
planes. Caned 
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leads to the assumption that the com | 
mander of the Viscount, having seen the | 
fighter aircraft maneuvering to the east | PROBLEMATICAL RECREATIONS 1 
of the airway and judging that they wer 
heading for the airway itself, would have 
turned to the left 

Against this hypothesis is the considera 
tion that the Viscount pilot would not only 
have to have seen the fighter aircraft at an 
impossible distance but even to have 


stimated their track with such accuracy ; 
: A,;, By, ¢ ' > ol 
that he was able to assess the probability B:, and C; buy some 


of a collision and leave the airway a Afterwards each finds that t 


ordingly cost in rupees of the artic 





Three men, A, B, and (¢ th their wives, 


Furthermore, as the hypothesis is based | has purchased is equal to t! imber of 


on the presupposition that the Viscount 
pilot had n the fighter aircraft from a 
long way oft he vould logically have 


his or her purchases. A h hased 
23 more articles than B; and B has 

ne Se er leaving the sirway. » purchased 11 more than A;. I 

ws to ke } sircraft alwavs within husband has spent 63 ruy re than 
iwht. Under these conditions it is difficult his wife. Who is the husb f whom? 


+} 


, 
to explain a collision on the nose 


of ancient H 


Hypothesis No. 3 


} 


The pilot, who initially intended to ff ( 
long the Ostia-Ponza airway, might 2 
gradually and inadvertently left it deflection, and Z-axis an Our unique projects in this area 
account of imperfect navigation require engineers with | minds. Write to Mr. Ron McNiven. 

In or f thus hypothe " it must 

ted that navigation was being ri Answer to this weck’s | appear here next week. 
out ider the following conditions 
@Qn the day of t accident the rs 

f the wind in the vicinity of Rome was LITTON INDUSTRIES 
' ; . Ces) eae. ee Electronic Equipments Div 


erly Hills, California 


an you design for CRT y—symbol generation, summations, 

















GROW WITH AIRESEARCH 
IN ELECTRONICS 


iResearch expansion in electronics and electrome- 
chanical activity is creating outstanding positions at all 
levels for qualified engineers. 


FLIGHT SYSTEMS RESEARCH 


General problems in motivation and navigation in air 
and space ; required background in astronomy, physics, 


m London 
adjust the 


we Ath 


rdat 
eTvation local situation 
@ Aircraft d t car VOR 
@ Radio compass ADI 
medium rad 


fr : vale 


iscount might 
ide of Ostia 


the 


engineering. 

Openings also exist in the following areas: Data 
Systems Research... Controls Analysis... Flight Data 
Components... Instrument Design... Electromagnetic 
Development... Airborne Instrumentation Analysis 


to Ostia 

lso the 

ideration that e excellent visibility 
n Ostia and Ponza made it 
o reach Ponza via the direct 

without anv difficulty 

hould also be noted that in th 
m between Ostia and Ponza,_ the 
is contained within two Prohibited 
Areas which would obviously have given 
cause for the iscount pilot to exercise 
particular ire «in the onduct of the 


and Design. 
Send resume to: Mr. T. E. Watson 


tooo THE (Cc CORPORATION °++++++++++0+> 


navigation 


CONCLUSION AiResearch Manufacturing Division 


The Commission gave the following 
views on the probability of each of the | 
ibove hypotheses COOOHOEEEHEE SESE HEHEHE EHH EEEEEEOOSE OE ES EEE EEE EE ESESESEEE®S 


9851 So. Sepulveda Blvd., Los Angeles 45, California 
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AN ACHIEVEMENT 
IN DEFENSE 
ELECTRONICS 


HOW A 6-YEAR-OLD 
RADAR STAYS YOUNG 


\ six-year operat t the FPS-6 ts still the pri: 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 9 


DEFENSE ELECTRONICS DIVISION re 
HEAVY MILITARY ELECTRONICS DEPARTMENT 
i 


aa | 
re, 


bc 
d 


| : 
e) RG Sak a 
—— Pe eee Se at | 

* i ' _ a 4 ieee” — i 
+ “Ft ba . ~ se em tetas 
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 AEROJET-GENERAL 


offers outstanding 
opportunities in 


its newly created 


FABRICATION 
RESEARCH 
DEPARTMENT 


FABRICATION RESEARCH ENGINEERS 


B.S., M.S., or Ph.D. in mechanical engi- 
eering, metallurgy, or metallurgical 
ngineering required with minimum of 
x years’ experience in the field of metal 


General Electric Develops Fourth T64 Version sendin: Uniaianadaihs 4 ebtiuliain 


Fourth turboprop version of the General Electric T64 has been designated the T64-GI chining, chemical milling) of high 
th steels, titanium, and refractories 


ind mounts the propeller reduction gear above the engine's centerline. Other versions trengt 
a direct drive, a turboshaft and another turboprop (AW June 8, p. 61), developed und Some experience in the research and de- 
$58 million U. S. Navy contract. New version produces 2,650 eshp. at a specific f pment of metal fabrication processes 
consumption of 0.506. Weight is 713 lb. Company is operating four T64 test 1 techniques is highly desirable 

®@ Four members consider hypothesis Ne report dent made 


| rat | ’ } } 
uchocta | / M at 


hebl pete ela 5 at nk a WELDING RESEARCH ENGINEERS 


YT 


@No member nsiders hypothesis No. < mn 


(deviation ount of feare d collision In 1 \ f scour | B.S., M.S., or Ph D. in metallurgy, metal 
with the fighter aircraft) to be the most Ostia at | im the gt irgical engineering or mechanical engi 


probable maintained p t that time 2 ing, with minimum of six years’ ex- 
@ Seven members consider hypothesis No mately 262 kt t i to be p perience in welding and/or brazing of 


deviation owing to imperfect navigation the section Ostia-Ponza apl \ igh strength steels and refractories 
to be the most pt hablk been covered 7 or 28 min. It : 

\s previously tated, on Oct. 22, 1958 however that, whereas in th 
the Viscount G-ANHC was operating sched descent was ft egin at Ostia 
uled service 142 which should have adhered Ostia the Vi int maintained th 
to the following timetabk London—de altitude of 23,500 ft leared by R 
parture 0825; Naples—arrival, 1210: Napk:s Ihe formation of four I 
departure, 1255; Malta—arrival, 1430 shich the jet aircraft whicl lid METALLURGICAL ENGINEERS 

As shown in the flight plan, the flight the Viscount belonged, had taken off { 
should have followed the Airways A3, Al Pratica di Mare airheld at 1045 B.S.. M.S. or Ph.D. in metallurgy or 
and B2S. The takeoff from London was order to try out traming 2 
made at 0541 hr mation ' 

The section of the route between London Arca No > specifical i 
and Geneva was flown in accordance with 4th Air Brigade \crobrigata 
the flight plan. This is shown from exam ing and prohibited to civil aircraft 
ination of the Decca recording recovered After about one hour's training 
from the wreckage of the aircraft basis of the statements of the 

The section of the route between Ge the fighter formation, the last stag 
neva and Ostia was also presumably cov flight before the collision can b 
ered in accordance with the flight plan, structed as follows R. A. GALUZEVSKI, 
according to the times of overflight of In the area approximately 5 kn : 
the various reporting points. The cruis) Anzio, flying on a heading of about 31 Head, Fabrication Research, 


t : 
hehter 


ing altitude was 21,500 ft. until entry into — the fighter formation carried out a1 ’ 
; 2 » dit by 180 d Solid Rocket Plant, 


Some experience in research and develop- 
ent of metal joining processes and 
techniques is highly desirable. 


ictallurgical engineering with experi- 
in the field of metal processing ot 
etal joining of high strength steels, 


titanium, and refractories. 


Please submit complete resume to 


Milan FIR and was increased to 23,500 ft we changing tion 
before reaching Turin on clearance from isting of an initial diy ind 
Milan ACC This altitude was maintained imbing turn ending in a div 


until the time of the accident, on lear vorizontal flight resumed in AEROJET-GENERAL 
ince from Rome ACC The speed planned direction 
262 kt \ effectively maintained. The The formation was in line aste CORPORATION 


as 
; 


last communication made by the Viscount the members about 50 meters apart Pp 947F 
to Rome ACC was that relating to flight The maneuver had begun on a O. Box 1 


over Ostia, at 1144 hr of approximately 310 deg. and \ Sacramento, California 
The collision between the Viscount and ompleted on the reciprocal head 

the fighter aircraft occurred shortly before about 130 deg 

1150 hr., for that time appears in the first The initial altitude was 25, 
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the end of the initial dive it was 
and at the top of the climb it 
about 25,000 ft 

During the diving phase foll 
climbing turn, the leader of the 
collided with the Viscou 

From the drawing (p 
count speed of approximately 
at ther 


Kl 


nt aircr 
15] 


it can be deduced th 
ft approximat l 


leader of the f 


VIGILANTE: 


a “‘decathion winner’ 
airplane 


after the accident im question.) 

COMMISSION PRESIDENT 

Gen. S.A. Demenico Ludovico 

Tue ComM™MISSION 

Col. Pil. Ottorino Giacomelli 

Col. G.A.r.i. Pictro Noto 

Co A.ri. Roberto Miniero 

| Pil. Paris Pernazza 

they are reserved fot ( Pil. Piero Andreotti 

he removed from th ( Pil. Giulio Zucconi 
C.S.A. Pietro Manzi 

p. Gi Riccard 

Renato Vann 1 


Acrom, ¢ orrado Schreiber 


responding I ' 


RECOMMENDATIONS 


Che recommendations which in the opi 
ion of the made in 
respect of the 
order to avoid as far as possible the r 
are as fk 


Commission should be 
air collision in question, 1 


rence of such serious accidents, 


1. That areas which are declared t 


ited because 
activities 


f Terminal Control : ; 
Rubbiam Pv 


; 


inside 


vas marrica 
Roval Aw 
¥ mainly m 


ind 


erved a tota 


with British I 


5 18S 


ropean 

hr. as aircraft 
ICAO 

. ol 

until Jan. 1, 1959 

s entitled to fly in 


It’s easy to make an airplane to excel in one thing. It’s hard to make one 
that excels in many. But there is no room on a carrier deck for an aircraft 
that has muscle for only one kind of job 

The Navy now has an “all-round champ” 
called the A3J Vigilante. Manufactured by the Columbus Division of North 
American Aviation, production models of this advanced aircraft are now in 


a manned weapons system 


Navy flight evaluation. This slim, needle-nosed weapon of some 70 feet in 
length has the power to whip its 25 tons off a pitching carrier deck, climb 
swiftly into the stratosphere and fly at Mach 2 speeds... yet is controllable 


enough to land like a gull either on the carrier or on small fields ashore. 
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the Viscount as pilot-in-charge, on public 
transport services. He had his last medical 
examination on July 11, 1958. ‘Total 
flight time in the last 24 hr: 3 hr. 9 min 

The copilot, Second Officer G. B 
Wright, was born on Sept. 10, 1923, and 
was 35 years of age. He was engaged 


GROW Wi 
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= 


RIA 


a Ce 
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by British European Airways in October, 
1957. He held Commercial Pilot's License 
No. 51806, issued on Aug. 5, 1958, and 
valid until Feb. 4, 1959, which was en 
dorsed in Group I for Viscount aircraft 

He took his last flight check on July 4, 
1958. Total flight time, 1,355 hr.; total 
flight time with BEA, 334 hr.; total flight 
time in the Viscount, 332 hr.; total flight 
time in the last 90 days, 190 hr.; total flight 
time in last 24 hr, 3 hr. 30 min 

Flight Radio Operator J. Bannon was 





born on Apr 1915, and was 43 years of approaches. 
age. He was married with two children. He 
served in the Royal Air Force from 1935 to 
1946 as a radio operator. He was engaged 


by British European Airways in June, 1947 
ind since that date he had completed a 
total of 6,719 hr. flight time. Mr. Bannon 


held First Class Flight Radio Telegraphy and Design. 


See eeeeeeeeeeeeeeseeeeeeeeeeeeseseseeeeeeeeeee 





Ope rator's Licens Ni 2067, issued on 
May 5, 1958, and valid until May | 
1959. His last medical cxamination was 
m Apr. 2, 19 

Capitano Pilota Giovanm  Savorelli, 
pilot ommanding officer of a flight 


ARTA, 


iResearch expansion in 
chanical activity is creating 
levels for qualified engineers. 

DATA SYSTEMS RESEARCH 
Experience with physical measuring devices using 
electromagnetic, atomic. thermionic and mechanical 

Openings also exist in the following areas: Flight 
Systems Research... Controls Analysis... Flight Data 
Components... Instrument Design... Electromagnetic 
Development... Airborne Instrumentation Analysis 


Send resume to: Mr. T. E. Watson 


AIRESEARCH 
TRONICS 


electronics and electrome- 
outstanding positions at all 


e@eeeeeeeeeeeeeeveeeeeeeeeeseeeeeeeeeeeeeeeeeeeeee eee 


suadigle’); 28 yam of age, militen AiResearch Manutacturing Division 


pilot's certificate, rating for F-86E aircraft 


otal Sight time, ! c+ — 5) an; oD 9851 So. Sepulveda Blvd., Los Angeles 45, California 


type F-S6E, 581 hr. 35 min.; in the last 


90 days, 85 hr. 35 min | POCO EH HESS EEE EEE HEHEHE EEEOEOEOEOESESEOEESES SEES 











The A3J is formidably equipped with integrated elec- intelligence miss 
tronic systems and auto-flight controls, so that regardless to perform s 
of weather or target accessibility—day or night—it can A dream? TI 
precisely deliver nuclear or conventional warheads from as close as you 
any altitude, from any attitude, and at distances ranging Her versat 
up to 1000 miles from the carrier. either “brusl 

A plane that can double, too, for reconnaissance and many years t 
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ns—yet has speed and maneuverability 


lane attack missions without escort. 
who fly it say she is. She is perhaps 
ome to being all things to all pilots. 


pability will strengthen our Navy for 


warfare or all-out nuclear conflict for 
The name again: A3J Vigilante. 


THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. ZS 
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Systems Engineers... 
Solve the Puzzles of 


UNDERSEA 
WARFARE 


...WITH RCA! 














RCA’s Airborne Systems Division, a long-time leader in 
the development of airborne electronic systems and 
equipment, is now engaged in devising undersea warfare 
systems... to provide one of the most vital links in the 








chain of our defense. These systems necessitate the sols 
ing of challenging problems in the areas of general opera- 
tions, sound propagation and signal recovery, and 
fire control. 


As an RCA systems engineer, you will not only be 
responsible for creating some of today’s most strategic 
defense weaponry . . . but will be able to advance rapidly, 
as an individual, on a highly liberal merit basis. Because 
of the far-reaching and important nature of your assign- 
ment, opportunities for professional growth are virtually 
unlimited. To keep you free for only creative activities, a 
vast array of well-staffed, well-equipped facilities—both 
research and manufacturing—are on hand to support you 
at all times. 

A select number of openings now exist for systems 
engineers and operations analysis personnel with experi- 
ence in sea or undersea warfare systems. If you qualify, 
you may secure further information by sending a résuméto: 


Mr. C. B. Gordon, Dept. AW-20 
Professional Placement Office 
RCA, Bidg. 10-1 

Camden 2, New Jersey 





RADIO CORPORATION of AMERICA 
DEFENSE ELECTRONIC PRODUCTS 
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(Continued from page 23) 
Changes 
Andrew J. Kutler, program manager-simu 
on devices, Astrionics Division, Fairchild 


& Airplane Corp., Wyandanch, 


William S. Schueler, head of the design 
engineering group, Research and Engineer 
ing Division, Data-Control Systems, In 
Danbury, Conn 

John C. Keves, manager-satellite systems 
engineering department, Philco Corp.'s 
Western Development Laboratones, Palo 
Alto, Calif 

Robert J. Gilson, director of system 
management, Electronics Division, Strom 
ber-Carlson, Rochester, N. Y., a d ion of 
General Dynamics ( orp 

Capt. Robert S. Camera (USN 

iti ngineer, Piasecki An 
*hiladelphia, Pa 

George Anisman, rescat 
lanning manager, Whittak 

I omputing Corp 

Raymond B. Slaney, manas 

Department, Spa 
5. In El Segund 

Fred F. Richards, Sr., sect 
rod tion | mm Flectrom 

lem Aircraft Corp Dalla lex 

Leroy Simpson has joined R. Dixon 

is A iates, Manhasset, N. ¥ 

W. Lawrence Brantley, manager, Wash 
ington 1D. office, Giannim Controls 
Corp., Pasadena, Calif 

Dr. Alan E. Jobnsrud has jomed Na 
tional Engineering Science Co., Pasadena 
Calif \lso: Dr. Robert FE. Williams ha 
joined NESCO’'s Technical Staff, and Drs. 
Lewis B. McCammon, Lars Skjelbreia and 
Gunnar B. Bergman have been appointed 
to NESCO’'s Senior Staff 

Earl J. Shelton, director of development 
FitelMcCullough, In San Carlos, Calif 
Charles M. Edwards, assistant to the ex 
ecutive vi pre ident f Bendix Aviation 
Corp., Detroit, Mich., and Dr. G. A Ross- 
clot, assistant general manager and associ 
tc dir or of the ompany s Research Lab 

ision. Also: E. O. Cooper, na- 
f aircraft service for Ben 
Gils 

Dr. Lloyd P. Smith, general operations 
manager of the newly established Research 
Operations of Aeronutroni a division of 
Ford Motor Co., Newport Beach Calif 
Oth key appointments within Resé arch 
Operations: Dr. Arthur J. Ruhlig, manager 
of Physi and Computing; Cravens a 
Wanlass, manager of Solid State Devices 
Dr. Leon Green, acting manager of Acro 
thermochemistry and Materials; Dr. Law. 
rence Kavanau, manager of Planning. Also 
Dr. Montgomery H. Johnson has been 
vamed senior staff scicntist for Acronutronx 
Dr. Donal Duncan succeeds Dr. Johnson 
is general operations manager of Aecronu 
trons Space Fechnology Operations 
Charles G. Gant, assistant general opera 
tions manager to Dr. Duncan 

R. B. Ormsby, manager of the newly 

tablished Acrospact Technology Depart 
ment, Georgia Division of Lockheed Ait 
raft ¢ orp Marietta, Ga 
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Engineering and Research Staff 
of 
FORD MOTOR COMPANY 


has immediate opening for an 


AERODYNAMICIST 


Research work in the field of 
automotive aerodynamics. Ex- 
perience required in subsonic 
wind tunnel testing, boundary 
layer control methods, and gen- 
eral aerodynamic theory appli- 


cations. M.S. degree desirable. 


Please send complete resume to: 


Supervisor, Salaried Placement, 
Engineering and Research Staff 
FORD MOTOR COMPANY 
P. 0. Box 2053, West Dearborn, Mich. 





EMPLOYMENT OPPORTUNITIES 


The Advertisemer mn include all employment opportunities—execu 
ling, office, skilled, manual, ete. 


NATIONAL: 
tive, Nanas I 4 

COVERAGE Positions Vacant Civil Service Opportunities 
~/ Positions Wanted Selling Opportunities Wanted 
Part Time Work Selling Opportunities Offered 


Employment Agencies 
Employment Services 
Laber Bureaus 


UNDISPLAYED 


| $2.70 per line, minimum 3 lines. To figure advance 
| payment count 5 average words as a line. 
Position Wanted Ads are % of above rate. 
Box Numbers—counts as | line. 
Discount of 10% if full payment is made in advance 
4 consecutive insertions. 
ibject to Agency Commission. 


DISPLAYED ———RATES——— 


The advertising rate is $45.00 per inch for all adver 
tising appearing on _ ocher than @ contract ba 
Frequency rates ed on request. 


An Advertising inch is measured %” vertically 
imn—2 columns } inches to @ page. 


Subject to Agency Commission 


Send NEW ADS te Classfied Advertising Div. of AVIATION WEEK, P. O. Box 12, N. Y. 36, N. Y. 





























~ ENGINEERS 


Development engineers for industrial in- 
strument design. Five to ten years experi 
ence. B.S. or M.S. in E.E. or physics 
essential. Instrument experience desired. 
A new and already expanding division of 
Honeywell located in the Cape Cod-Narra- 
qgansett Bay crec. 
Contoct Chief Engineer 

MINNEAPOLIS-HONEYWELL REGULATOR CO 


21 Penn Street 
Foll River, Mossochusetts 


£444454544.44.4.5 44.444 +e 

















ADDRESS BOX NO. REPLIES TO: Bow No. 
Clasev/ Ade. Di f this publication, 
Send to office neareet you 
NEW YORK 6: P. 0. Bow 12 
CHICAGO 11 10 N. Michigan Ave. 
BAN FRANCISCO | 68 Poat 8t, 





POSITIONS VACANT 


Helicopter Pilots: Seasonal opportunities 
in Alaska starting ext apring to run 
through the summer } Possibilities 
in other areas. Write: ERA Helicopters, Inc., 
Post Office Box 1850, Ventura, California. 


POSITIONS WANTED 
ATR Pitet. Geavele 240 340/440, DC-3 type 
j ! id Multi-Engine Land. 7000 
CAA and Airline exp. Desire 
ith firm requiring services of pro- 
fessional pilot , i701, Aviation Week. 


Sales Engineer background six years success- 
ful sales Exp. on West Coast in Electro-Mech. 
& Electronic Systems & Componenta, Test 
Equip. looking for challenging position with 
progressive company. Age 38. PW-3684, 
Aviation Week. 


AVIATION WEEK, February 15, 1960 











HEAT TRANSFER 
SPECIALIST 


For Applied Research and 
Development Programs 


The Research Division of Curtiss-Wright Corpo- 
ration has an outstanding career opportunity for a 
heat transfer specialist in sustained research and 
development programs in commercial and military 
fields of nuclear power and advanced propulsion 
systems. This position offers challenging engineer- 
ing problems to a senior engineer with a solid 
theoretical background, and at least 7 years’ ex- 
perience in the general field of heat transfer de- 
sign, preferably as applied to reactor systems, 
liquid metal systems or aircraft and space vehicle 
powerplants. Applicant should have an M.S. or 
Ph.D. degree. Salary to $15,000 with excellent 
executive benefits. 

The Research Division is located 40 miles 
northwest of State College (Pennsylvania State 
University), Pa. It is situated in a picturesque 
mountain setting, offering relaxed living in a 
sportsman’s paradise, with easy access to shopping 
communities. New housing facilities within a 15- 
minute drive of i 


To arrange immediate interview, call collect: 


Mr. Richard Hauck * Amherst 3-4711 


(ask long distance operator for Frenchville, Pa.) 


Or send him your resume, in confidence, at 
RESEARCH DIVISION, DEPT. RD-96 
CURTISS-WRIGHT CORPORATION 
QUEHANNA, PENNSYLVANIA 
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Apepreaet rev avers RESEARCH 
ADVANCED MILITARY SYSTEMS OPPORTUNITIES IN 


TECHNICAL PLANNING 
SPACE 


Honeywell offers an opportunity on its interdivision Advanced 
Systems Planning Staff to a senior scientist or engineer who SCIENCES 
can provide aggressive steering to Honeywell R&D programs. 

He will be expected to: ' The Space Technology 
Interpret tuture military requirements Operations of Aeronu- 
Analyze advanced system applications trorichas immediate need 
Determine new system technical requirements and pre- for engineers and scien- 

ferred configur: ations tists who are interested 
Recommend development approaches and programs ] in working in the stimu- 

; lating and highly diver- 

Pertinent backeround for this man could include sified field of space sci- 
Development or operations analysis of weapons systems ences. This West Coast 

or their electronic subsystems division of Ford Motor 
Technical direction of such developments as a member: | Company has the newest 

facilities and most ad- 
vanced equipment for 
carrying out highly tech- 
nical work—challenging 
creative work that is ex- 
ceptionally rewarding to 
qualified men. 
Positions are at Aeronu- 
tronic’s new $22 million 
Research Center, being 
completed at Newport 
Beach, Southern Cali- 
fornia Here, overlook- 
ing famous Newport Har- 
bor and the Pacific Ocean, 
relaxed California living 
can be enjoyed free of 
big-city congestion, yet 
most of the important 
cultural and educational 
centers are just a short 
drive away. 


of a military agency or a prime contractor 
Advanced degree in Physics, E E or Aero E, 
To explore this staf opportunity, write: J. F. Healey, Director 
of the Advanced System lanning Staff, Dept. 370 B, 2600 
Ridgway Road, Minneapol 3, Minn 


Honeywell 


Military Products Group 
Missile Equipment and Boston Divisions 

















New Gateway to Achievement 
in Astronautics and Aeronautics 


Republic Aviation’s 
New Research & Development Center 


Engineers and scientists whose minds are challenged by unsolved 
problems across the entire spectrum of technologies concerned with 
space exploration and upper atmosphere flight, are invited to inquire 
about the exceptional facilities for both theoretical and experiinental 
investigations provided by Republic’s new Research and Development 
Center (scheduled to open Spring 1960). 


AREAS OF INTEREST 


VEHICLE TECHNOLOSV 


ha 


r nh «ystems 
Hyper environmental te«t «rete 
ELECTRONICS AND 
ASTRO SCIENCES 


\etro Vigation 
Space cw untent 


CZ AAA AN NN 


Senior Level Openings for highly experienced and 
capable professiona!s exist in the following areas: 


nication satel 
Inet rumentation 
Space Electronics (Guidance, Navigation, Communications) / Hydromagnetics Say Gnameaas whnelee 
Advanced Computer Technology / Applied Mathematics / Nuclear Power Packages vance! techniques and 
/ Space Environmental Studies (Life Science) / Celestial owe Hypersonics ieneuietiin - 
Electronic Theory Plasma Physics Radiation Studie Re-entry Techniques SYSTEMS a 
/ Materials Research & Development / Fluid Mechanics 


\ 
\ 
. 
IE 
] 


Please forward resumes to: Mr. George R. Hickman 


Technical Employment Manager, Dept. IB-3 
SPIE FP Esasasa AvIariZanry 
Farmingdale, Long Island, New York je 


AERONUTRONIC 


Diviteton of 
FORD MOTOR COMPANY 
Newport Beach 


Santa Ana @ Maywood, California 
Natick, Massachusetts 


TTT 
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Oppo tanities in 
systen di velopment 


Expanding Computer 
Memory to Hold One 
Million Bits of Information 


Some igo IBM scientists were handed a knotty 
probl how to develop a magnetic drum memory (for 
lar to the 650 computer) that retains present 


cess time but multiplies storage capacity. 


h the existing system—operated at 125 kc., 
nch, and 20 tracks per inch—the engineers 
emory of 500 ke., 200 bits per inch, and 40 
h. After months of work, they achieved their 

inced transistor circuitry and an improved 


ead which affords greater bit and track den- 


)rum capacity has been expanded eight times 


edented one million bits. 


accomplishment satisfies an immediate 
; in progress to develop magnetic memories 
rior capabilities. Several positions are avail- 
levelopment team assigned to this project. 
interesting opportunities exist on projects 
crowaves, optics, semiconductors, inertial 


| human factors engineering. 


experience in these fields and a degree in 
mathematics, or one of the sciences, you 
career you've been looking for in IBM sys 
pment. For more information, write—outlin- 


kground and interests —to: 
Man f Technical Employment, Dept. 524N3 


; nad — » oe te : IBM Corporation 
This high-resolution magnetic drum head, recently developec my engineers, has . . . 7 - 
made possible greatly expanded storage capacities for systems such as the 650 computer, 590 M n A\ enue, New Y ork 22. N. Y . 


e 
INTERNATIONAL BUSINESS MACHINES CORPORATION 
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THE SYSTEM ENGINEER 





The major function of the System Engineer is to assist 
his client in making sound system decisions and to 
develop plans and specifications which he can verify 
and support. He is a source of ideas about the kinds of 
systems which are appropriate and feasible. He under- 
stands the problems of designing and building the 
system components. He is qualified to examine new 
concepts and alternate designs and can relate the utility 
of proposals to cost and time. He can evaluate designs 
proposed by other agencies and contractors. He helps 
his client decide what to build and how best to build 
it. He translates these decisions into plans which can 
be carried out by other contracting agencies. He devises 
system tests and evaluates the operational capability of 
the subsystems and the integrated system 


MITRE, formed under the sponsorship of Massachusetts 
Institute of Technology, is an engineering and develop 
ment organization with major system responsibilities in 
air defense and air traffic control 


Engineers and scientists with a good theoretical back- 
ground and an interest or experience in system work 
will find challenging opportunities in the following areas 


¢ COMMUNICATIONS * DIGITAL COMPUTERS 
* RADARS * HUMAN ENGINEERING 
* COUNTERMEASURES * AIR TRAFFIC CONTROL 


Positions on MITRE’s Technical Staff are available in 
suburban Boston, Massachusetts, Montgomery, Alabama, 
and Fort Walton Beach, Florida 


To arrange an immediate confidential interview, please send resume to 


Dana N. Burdette, Personnel Director, Dept Wi 


THE 


MITRE 


244 Wood Street — Lexington 73, Massachusetts 


A brochure more fully describing MITRE 


and its activities is available on request. 
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What 
IS 
your 

problem? 


Competent 
men for your 
staff? ... 
employment? 
... Or are you 
looking for— 
or offering— 
a business 
opportunity 
of special 
interest 

to readers 

of this 
publication? 
You can get 
their attention 
through an 
advertisement 
in the 
Employment 
Section of 
AVIATION 
WEEK, 
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FOR ADDITIONAL 
INFORMATION 


About Classified 
Advertising, 


Cantuel 
The McGraw-Hill 
fice Nearest You. 


ATLANTA, 3 
1301 Rhodes-Haverty Bidg. 
JAckson 3-6951 
R. POWELL 


BOSTON, 16—350 Park Squore 
HUbbard 2-7160 
M. J. HOSMER 


CHICAGO, 11 
520 No. Michigan Ave 
MOhawk 4-5800 
WwW. HIGGENS—E. S$. MOORE 


CLEVELAND, 13 
1164 Illuminating Bldg 
SUperior 1-7000 
Ww. B. SULLIVAN—T. H. HUNTER 


DALLAS, 2—1712 Commerce St., 


Vaughan Bidg 
Riverside 7-5117 
GORDON JONES..F. E. HOLLAND 


DENVER, 2 
1700 Broadway—Tower Bidg 
Alpine 5-2981 
J, PATTEN 


DETROIT, 26—856 Penobscot Bidg. 
WOodward 2-1793 
J). ®. PIERCE 


LOS ANGELES, 17—1125 W. 6th St. 
HUntley 2-5450 
Rk. YOCOM 


NEW YORK, 36—500 Fifth Ave. 
OXford 5-5959 
H. T. BUCHANAN—®. P. LAWLESS 
T. W. BENDER 


PHILADELPHIA, 3 
Six Penn Center Plaza 
LOcust 8-4330 
H. W. BOZARTH 


ST. LOUIS, 8—3615 Olive St. 
JEfferson 5-4867 


SAN FRANCISCO, 4-—68 Post St. 
DOuglas 2-4600 
5S. HUBBARD 











EMPLOYMENT OPPORTUNITIES 


Talos Missiles on dual launcher aboard the U.S.S. Galveston. 


Take a head-on look 
at a prime opportunity 
in the missiles field! 


Take a head-on look at the U.S advanced missile projects, is a key 
Talos aboard the first of the miss division of Bendix Aviation Corporation. 
cruisers, the U.S.S. Galveston Che corporation-wide activities of Bendix 
over practically every phase of advanced 
chnology with particular emphasis on 
tems design and development. Partici- 
ition in this highly diversified corpora- 
effort is your further assurance of a 

we secure future. 

Enjoy living in the Midwest and find 
inmatched job opportunities with Bendix 
Missiles. Grow professionally as well as 
nancially. Take the first step today. 
Mail the coupon for your copy of the 
interesting booklet “Opportunities Abound 
t Bendix Missiles.” 


beyond the missiles to the organi 
responsible for their success—an or 
zation which offers an increasing! 
range of missile engineering opport: 

The established success of Ta 
Bendix Missiles, its prime cont 
not only assures permanence 
present program but has opened the 
to other advanced missile projec 
offer new and challenging job 
tunities in design, development, t 
and manufacturing. 

Bendix Missiles, in addition 
direct responsibility for Talos and ot 


Bendix en’ Missiles §iy-4¥74 


PRIME CONTRACTOR THE TALOS MISSILE 


Bendix Products Division—Missiles 

4000 So. Beiger St hawaka, ind 

Gentiemen: | would like re information concerning opportunities in guided missiles 
Please send me the booklet “Opportunities Abound at Bendix Missiles.” 


NAME 7 





ADDRESS __ 





ciTyY 
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Engineers and Physicists Put Yourself in the Other Fellow’s Place 


Time to rediscover your future .. . TO EMPLOYERS - TO EMPLOYEES 


® . . Letters written offering Employ 

inl Minnesota 0 ortunit -land lJ S A |] ment or applying for same are 

+ ’ 2 . . | | written with the hope of satisfying 

a current need. An answer, regard 

less of whether it is favorable or 
not, is usually expected. 








you Your family would enjoy our unhurried way of 
life here in Minneapolis. And you would, too 
Chances are you would live within walking dis Mr. Employer: won't you remove 
tance of a loke, park or golf course. A short the mystery about the status of an 
best employee's application by acknowl- 
just 


Think back five years Pehops ten Are 
progressing satisfactorily toward that goal—that 
high level of professional recognition—you once 
set for yourself? Do you live in ao community 
that has the cultural, sociol and recreational drive would take you to some of the 
opportunities you've elwoys wanted for your hunting, fishing and camping sites anywhere edging all applicants and not 
family? We certainly hope so But just in Along with this easy, country living, you'd hove the promising candidates. 

yes to either all the advantages a major cosmopolitan center Mr. Emplovee vo , too, can help by 
explore can offer: good theaters, ort centers, schools SS yh aiieations and fob 
mojor sports attractions clea offers This would encourage more 
answer position 


case you con't answer a real sure 
of these questions, we invite you to 
the future you could enjoy in Minnesoto—with end colleges 
the Mechanical Division of General Mills modern shops; efficient transportation—ond on companie to 
; * : > ‘ 
We need top level engineers and physicists for and on wanted ads in this section. 
the nation’s Send today for all the facts if you'd like to We make this suggestion in a spirit 
of helpful cooperation between em 


important assignments on many of 
rediscover your future in any these fields 
ployers and employees 


most challenging defense and industrial projects 
Systems Configuration 
1 Desige This section will be the more useful 
Micro-wave Development o all as a result of this considera 
Atmospher Phys tie 

: 4c , Classified Advertising Division 


McGraw-Hill Publishing Co., Inc. 


330 West 42nd St., New York 36, N.Y 


As one of our key men, you'd be teamed with 


: Electron re 
of advanced = vlna 


outstanding personalities in fields 
technology You'd work in oan environment that 
respects creative freedom, encourages individuc! 


tolents—ond, recognizes professional competence 








Advanced inertial Navigat 
Development 


ptical and infra-Red £ 


I 








‘ 


LPDRES ROX NO. REPLIBR TO: Roa 

( “* i Ad i ' thie f 
“ ” cet oe 

PW VoRR 6: P.O. hog 

CHICAGO 11 26 VN. Mich 


MECHANICAL SAN PRANCISCO 4: 68 P 
DIVISION | FOR SALE 


DC 3 1820-56 16 place Deluxe executive in- 
ter 2 pee 





rmplete t electr 


ation, fresh airframe ©. H. & relicer 


mer ne 
two ght 


November 1959. consider one 
Beech B-50 preferred) trade. Jack 


SEARCHLIGHT SECTION |Pagieueacemo 


PSY SA. Two amphibians converted fer 2 


crew are passenger use. FS Avia 


@) 420) 200), iti a EQUIPMENT - USED or RESALE on Ween 
Grumman 

Fue eee ee ee Aviation Week 
{ Excellent Domestic-U. S. FAA Certified r FOR SALE For Bid: Two (2) 049 Constellations pres- 
nt flown by t . 


. CONVAIR 1—Executive 340 ne with fret class Interio 
340/440 | 


modified to 440—Convair— to highest bidder Februat 
' t D> ny . rig t oO 
for airlines or converted t 


"Soa 3—Executive DC 3's adio. ete. wite or wr 


os on executive 
eran et Se identical interiors 

and electronic packages Bell helicopter Model 47 G. Recently com- 

eted 600 and 1200 hour inspections. La 


BUSINESS 
Maliard. Custom interior—-iong 
Colline—Bendix Rad FS-3411 





‘ > lomeastic certificated a 


Immediate Delivery 


Including Turbo-Prop Conversion 
Me copter Service, Box 4 La Mesa 


CALL, WRITE OR WIRE staggered delivery, one available now 5 
? "hone HO ; ‘ 6 
For particulars - Write Box = FS-3726 





WILLIAM C. WOLD ASSOCIATES 
= py pag Pag BY AVIATION WEEK Class. Adv. Div., P.O. Box 12 DON’T FORGET THE 
uv e -_ a 

N.Y. 36,7 BOX NUMBER 











Environmental Test Equipment: Humidity Cham 


HILLER HELICOPTER bers: Vibration Unite: Hyd. Test Stands: Hi. Pres 
& Vickers Radial Piston Pumps 


1947 DI8S Air Stair Dow 
How x sure Dennison 
Oynamometers Balancers 


ui, € 6 17-2 1 ARC Oma Modernized UH12B with complete agri- Ovens: Flowmeters 
Rectifiers: Tensile & Comores 


( o1llns * 
“ WE-27 " Meter Generators 
cultural spray equipment. Attractively sien Testers ‘Bought. Seid, Trade-ins”’ 


an. Pai t , 

1958 OSA Twin Bonansa, 512 hrs. T.T., 295 hi a A & J MACHY. CORP. 

nuine R.E.-572, LE ‘ EAST COAST AVIATION CORPORATION 130-32 JACKSON ST. BROOKLYN 11, NY 
n , Lexington 73, Massachusetts tv 77 








1988 135 8 os eS FOR SALE 

9 2 onan 2X 

a Ee 1955 BEECHCRAFT E-18S TANK DRAWINGS 

ty ng at ” client cor tio# tewct 

can, $22,500.04 raft Radio. Ins . for B-25 Fire-Fighter 

Call ATLANTIC AVIATION CORP. f 4 tanks, Exterior—Blue and white, Full engineering. est in the business. "WIN alse 

Logan Airport, East Boston, Massachusetts vs col eustetel aud te Conia sell our complete airplane or kit. Reply 

LOGAN 7-8700 zone B. Roberts, Box 46, Kingsport, Tennessee FS-3707, n We 
vircle 5-3179 q 


acta t 





pat Bt 
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é Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 

“ of writers will be withheld on request. 
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Multi-Use 
Automated 
Maintenance 


The recent demonstration of multi-purpose evaluation equipment, capable of checking 
test equipment (MPTE), developed by a variety of electromechanical devices, 
RCA under a series of Army Ordnance con- ranging { radar subassemblies to missile 
tracts, highlights a new dimension in auto- guidance puters. MPTE provides the 
mated multi-use systems support and culmi- stimuli, programming, control, measure- 
nates a long-term RCA effort in this field. ment and test functions for the NIKE AJAX, 
This General Evaluation Equipment is an NIKE HERCULES, LACROSSE, HAWK 
automated, transistorized, dynamic check- and CORPORAL missile systems and has 
out system. It contains a completely modu- been ext 1 to other weapons systems 


larized array of electronic and mechanical related ti lefense efforts. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
Tmk(s) ® CAMDEN, NEW JERSEY 
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1960 — Fuel Management: Propellant utilization...accurate tanking of missiles 
...thrust control. These are some of the areas in which SM/I has demonstrated 
fuel management capabilities. More advanced measuring and control systems 
for the new generation of missiles and spacecraft are in development at SM/I 


to solve your fuel management problems. Write for information and literature. § 


S MY 7 SERVOMECHANISMS/ING. | 


LOS ANGELES DIVISION: 
12500 Aviation Boulevard, Hawthorne, California 


MECHATROL DIVIGION: Westbury, New York 
RESEARCH DIVISION: Goleta, Ca 
SERVOMECHANISMSG (Canada) Ltd 


Subcontractors to leading system managers Aircraft and Missile! 


Support and Test Equipment Fuel Management Systems, Subsystems and Componentry 
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